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Ex QUIRIES, which have for their object the good of man- 
kind, ſhould doubtleſs intereſt mankind in their favour, even before 
they have attained the end propoſed: It is true, ſucceſs is the only 
thing, which ſways the acknowledgment and ſuffrages of mankind: 
but, ſociety ought to pay a no leſs regard to the cares, the pains, 
and labours of thoſe who have their welfare at heart. The general 
regard of the public is never the moſt prefling motive, which ani- 
mates a philoſopher, ſolely i intent upon doing all the good in his power; 
the ſatisfation he finds in his labours, and above all, the hopes of 
ſucceſs, are to him the moſt flattering reward; and ſuch is the ſpirit 
which has preſided over this work ; exceedingly happy ſhall I be, if 
the thoughts, which run through it, ſhould give birth to new and 
uſeful, or at leaſt agreeable projects; and become the occaſion of 
ſome new diſcoveries ; my good intention is all the merit 1 wiſh to 
be allowed; I freely give up all claim to the glory, which may re- 
ſult from the diſcoveries I wiſh to ſee made, to thoſe whom my re- 
flections may put upon making trials; and I heartily wiſh them ſuc- 
ceſs.” only bring together a variety of ſcattered and neglected ma- 
terials, in the hopes, that ſome abler hand en vouchſafe to make 
uſe of them. 
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In proportion as Europe improves in civility, as the taſte for know- 
ledge encreaſes, and philoſophy fpreads, we ſee aſſemblies of learned 
men ſtarting up, and forming themſelves in different parts. Theſe 
illuſtrious bodies widely diffuſe their light ; the arts acquire a new 
confiſtence ; ignorance, prejudice, and a blind practice are ceaſed, 

and give way to the more certain principles of an enlightened 
theory: at length every thing is tending to perfection; and ſuch is the 
end of theſe reſpectable ſocieties, the eſtabliſhment of which will 
immortalize their founders, white the glory of being a member of 
them, conſecrates the names of learned men, whoſe talents and me- 
rits might otherwife remain unknown. But, are views fo honoura- 
ble, ſo ſalutary, ſo uſeful to ſociety, at all times fully anſwered? 
It is to academies I addrefs myſelf; I have no thoughts of reading 
lectures to our maſters; I mean only to propoſe my ideas to acade- 
micians,, who have the happineſs of mankind at heart; unable to 
reſtrain the bittereſt reproaches againſt thoſe, who are no longer in- 
fluenced by fo laudable a motive. It is in the name of humanity, 
of which I am a portion, in the name of fociety, and the public, 
of which I am a member, that I here loudly complain of the be- 
haviour of many learned men; who, after taking every poſſible 
ſtep to get themſelves honoured with the title of academician, have 
from the moment of their reception, ceaſed to render themſelves 
worthy of it; have indolently laid themſelves down, not on laureks, 
but on that carth, which only wanted their attention, to yield a rich 
| harveſt of them; and, with ſo much the more reafon I complain, 
as they thereby not only break through the conditions, to which 
their new ſtate obliges them, but moreover uſeleſsly occupy a place, 
which others would fill to much better purpoſe; I complain, that 
being choſen by proper judges, they cannot but poſſeſs the accom- 
pliſhments neceffary for their province, and for enriching cotempo- 
raries, and poſterity with ſome new diſcoveries ; and thus it can only be 
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want of good- will, that they deprive ſociety of thoſe ſervices, it has 
a right to expect from their reſearches. Infine, I complain of that 
ſelfiſhneſs, which is only taken up with its own little intereſts, to 
the negle& of the general good. This indolence is unhappily be- 
come _epidemical ; ſeveral literary ſocieties give, but at very diſtant 
periods, a few ſlight productions; and theſe, only due to two or three 
worthy members, who have ſome regard left for the intereſts of 
humanity, 

Complaints, equally well founded might be extended to ſome cer- 
tain entire bodies, who are in a languiſhing ſtate, and emit but a 
very feeble glimmering light, inftead of that luminous blaze, which 
the public has a right to require from their rank and their talents. 
Beſides the indolent inactivity which is peculiar to them, they are 
moreover chargeable with the inutility of the labours of a great 
number of learned men, who are no members of their ſociety : 
what I mean is, that having prizes to diſtribute, academies have in their 
hands that portion of glory, to which every man of letters makes 
it a point to aſpire: the queſtions they propoſe, become thus fixed 
ſubjects, which determine or fix the ſpeculations of a number of men 
of letters, or of genius; whence it follows, that when theſe queſ- 
tions have but an object futile, narrow, and unintereſting, all the 
obſervations, made in conſequence, are of very ſmall value. Not 
to mention the vanity of a thouſand metaphyſical reſearches, and 
the uncertainty of ſyſtems, built, with ſo much labour, on a diſ- 
tant and obſcure antiquity ; or thoſe hypotheſes, which can admit of 
no other proof but random conjectures ; not to exclaim againſt thoſe 
pretended diſcoveries, which a truitful imagination invents, and which 
may give occaſion to ſome uſeful novelty ; I declaim in the name of 
the public, againſt that hodge-podge of erudition, which our modern 
authors are ſo fond of diſplaying in their works; nor, mult I omit 


thoſe propoſitions, which are ſo limited, as often to take in a ſingle 
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little diſtrict, to the excluding the reſt of the world, either from the 
reſearches they require, or from the advantages which might reſult 
from them. Such are, for inſtance, . What ate the productions, 
* which ſuit beſt with the territories of thie republic of Saint Ma- 
* rino, or Raguſa'?” Such is the ſtile, in which ſome of theſe queſ- 


tions are propoſed. And thus, a few paltry acres of ground ſhell 
alone reap the benefit of the moſt excellent memoirs. 


But, what influence can the warmeſt and moſt pathetic declamation 
of a friend-of men have? The literary world is a republic, in which 
every individual has, indeed, a right to remonſtrate againſt abuſes, 
without the power to reform. Good citizens will in vain raiſe their 

voice on this occaſion; academies will ever enjoy that republican 
liberty, and nod on, if they pleaſe, in their culpable lethargy. After 
all, I dare to ſay, that this is a real injuſtice, and that the rights of 
the ſociety are betrayed, and the intentions of the founders no longer 
complied with j; the profeſſion of academician is no longer in hands, 
that comply with the duties of it, or make thoſe returns, which the 
public has a right to expect; nay, thoſe eſtabliſhments, the diſpen- 
ſers of honour, and often of intereſt, recompence members, who 
never once fulfil their, engagements. What! ſhall, ſo, irreparable an 
injuſtice diſgrace an, enlightened age? To overlook an obligation, 
and neglect the duties, in which. the ſociety is intereſted, is it not to 
fail in an eſſential point? Before what tribunal ought they to re- 
claim their rights? But we have too long lamented over faults ſo 
ſtriking; let us leave it to time, to the zeal, of miniſters, who 
watch over the public welfare; they have. a right to demand an 
account of thoſe revenues of. glory and - intereſt, the capital of 
which was entruſted to the hands of academics : a Sulli, a Col- 
bert, would, no doubt, as well as the public, aſk, what regard 
they pay to the intentions of. the founders. But till the authority 
of a ſuperior power ſhall redreſs grievances, in which the ſtate 
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is intereſted, let us propoſe an expedient, which cannot bear hard 
upon that dear liberty, claimed as the portion of men of letters. 
They have, as I have already ſaid, formed little confederacies, under 
the name of literary ſocieties; theſe different academies, as they are 
called, are ſpread all over Europe; though all are in a manner guided 
by the ſame views, they have notwithſtanding no mutual depend- 
ence. ' Now, what ſhould hinder theſe little republics from form- 
ing a general confederacy, and eſtabliſhing an amphictyonic coun- 
cil, or ſtates general; ſuch a council, compoſed of deputies or 
repreſentatives from all the other bodies, might receive litera- 
ry complaints, and act the part of a parent. But I ſhall not 
now enter farther into this matter. If, however, this ſcheme meets 
with approbation, it cannot be from thoſe lethargic ſocieties, whoſe 
lumber, inaction, and abuſes want reformation. 

Could example and emulation have any ſalutary effects on minds 
ſunk in floth, I might here quote the many illuſtrious works of ſo 
many learned ſocieties, who are daily improving our knowledge and 
enriching their age with ſo many valuable diſcoveries: ſuch are thoſe 
of London, Paris, Berlin, Peterſburgh, and ſeveral others too well 
known to require any particular mention; the public is too well ac- 
quainted with its benefactors. 

In the republic of letters, the fame law which gives every indi- 
vidual a right to complain, lays him likewiſe under an obligation to 
furniſh bis contingent for the good of ſociety; and it is this duty, 
this good, which I could with to procure for my fellow. creatures, 
that animates and warms my zeal. In ſhort, the deſire of being 
uſeful, is the only motive for this work, I pretend not to the glory 
of invention or novelty; I give it up, I again repeat it, chearfully 
to thoſe, who ſhall reduce to practice any of thoſe ideas or hints 
which I now barely propole. | affirm nothing; nor do I paſs any 
decilion ; 
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deciſion; I barely preſent, under different points of view, a variety 
of projects, which may give riſe to ſame happy diſcoveries. 

Technical terms prove an obſtacle to ſcience, we are obliged to 
ſtudy words, before we can learn things. What reproaches are due 
to thoſe learned men, who, to appear ſtill more ſo, wrap up their 
diſcoveries in a language the leaſt intelligible ? propoſing their phy- 
ſical ideas under the veil of the moſt intricate algebraic ſymbols, as 
if wanting to withdraw themſelves from the view of mankind. For 
my part, I cannot help looking upon natural philoſophy as the ſcience 
of the moſt common things; and, of courſe, that its doctrines can- 
not be rendered too clear, nor brought down too low, to ſuit every 
capacity. But theſe inacceſſible literati are much more taken up 
with their own glory, than with the welfare of the public. 

I ſhall give myſelf very little trouble about the choice and order of 
my thoughts; and ftill leſs about the elegance of my expreſſions ; 
on the contrary, I ſhall endeavour to uſe the moſt common and po- 
pular terms, in order to be underſtood the better: I ſhall be well 
pleaſed, if the huſbandman underſtands me, it is chiefly for him 1 
write. In ſhort, I ſhall have attained my end, if I may prove the 
means of ſome happy ſucceſs. It is only with the view to induce 
others to make trials, that I have here thrown together ſuch a va- 
riety of ideas, which I look upon as new; or at leaſt moſt of them 
being new to me, may be ſo to ſeveral others; I therefore beg of 
all well-diſpoſed perſons to conſider my defign, only as a collection 
of trials, which I invite the reader to make, with a view to pleaſure 
or profit: that is to ſay, they are but ſo many conjectures, thrown 
out like ſeed at random for the general good, which may in good 
hands produce excellent fruit; or, at leaſt, give riſe to other new 
projects i in the minds of other perſons. 

I am well aware, that the ruling taſte is to have deciſive proceſſes, 
and infall:ble methods ; in a word, what they call ſecrets; whereas 
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I only offer hints, ſome of which may poſſibly be never effected; I 
offer but conjectures; and if it happens, that I quote ſome obſerva- 
tions, I declare before hand, that it is done merely, in order the bet- 
ter to unfold my thoughts; I never offer them as deciſions, as pre- 
cepts, or as rules to be followed. 
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A G RICU LTU R E, &c. 


CHAP. J. 


„IT E diſcovery of any ſpecific remedy for the leaſt of our 
complaints, or of new ways to ſatisfy our wants, and ſooth our 
afflictions; the invention of any little inſtrument or tool more 
handy and more expeditious for uſe; are a thouſand times of more 
intrinſic value than the moſt learned obſervations of the ableſt aſtro- 
nomers, who, having eſpied ſome little ſtar, a pretended comet, 
near ſome conſtellation, ſpend whole nights in ſtudying its courſe, 
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its orbit, its aphelion, its aſcenſion, its node. . . and at length 
takes occaſion, from this celeſtial appearance, to give an ample 
deſcription of the zodiac. The doctrines of monads, of atoms, of 
ſubſtantial forms, that number of metaphyſical ſyſtems and ſcholaſtic 
treatiſes, with which the memories of our European youths are 
encumbered, that pumber of uſcleſs ſubtleties which are learned 
with ſuch difficulty, do all of them, taken together, not yield as 
much ſervice to mankind, as a huſbandman, who has found out the 
ſecret to ſecure his fields againſt inſects, or made ſome other the like 
diſcovery. The generality of the learned apply themſelves more 
particularly to objects of pomp and ſhow, prefer generally the ſplen- 
did and brilliant, which gains them a name, to common reſearches, 
which would only gain them a degree of merit. The works ſpeak, 
the productions depoſe in favour of all thoſe whom ] have not in my 
eye, in theſe my inceſſant declamations. . The: object, which all 
the literary ſocieties have in view, being already ſettled and deter- 
mined, it would be as ridiculous as uſeleſs to propoſe any other 
whatever: but the means being of an arbitrary and undetermined 
nature, I imagine it laudable for each one on his part to concur, 
and ſhape out his own way; and as we may arrive at the uſeful by 
ſo many different routes, whoever ſhould diſcover one more ſure, 
more commodious, more eaſy, or more ſhort, would merit well of 
ſociety, It is thus that, through briars and thorns, I go in queſt of 
ſome unknown by-paths, which may lead me to the public good, 
2. Agriculture, become ſo faſhionable, in an age, in which its 
utility is ſo evidently acknowledged, a general eagerneſs prevails 
every where to write on the culture of lands, Fancy bas brought 
forth in the cloſets or private ſtudies of writers a number of ſyſtems; 
and but a very few exact obſervers have added practice to theory; 
and generally the reſult of ſo many reſearches are but ſpeculations 
often fanciful, ſometimes impraCticable, and almoſt always uſeleſs; * 
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all owing to the want of trials or experiments; either too few have 
been made, or they have been ill conducted. Let us run over the 
works which come forth from every quarter; they are almoſt only 
bare repetitions, their end being agriculture in the large way, they 
have confined themſelves to general principles, and from two or 
three particular experiments, have always deduced general con- 
ſequences. This, however, is not the greateſt evil, nature being 
ever uniform, concluſions drawn from the little to the great, and on 
the contrary, every thing elſe being equal, muſt always be juſt ; it 
is only to the fault accompanying experiments I mean to object; or, 
in other words, to the juſtneſs of their application. 

3. Of all thoſe, who vouchſafe themſelves the trouble of making 
a variety of trials, there are very few, capable of comprehending the 
real cauſes, to which the reſult of their operations is to be attri- 
buted. Every man has his own peculiar notions in phyſical, as well 
as in all other matters; and hence it neceſſarily follows, that every 
man, in conſequence of the principles he adopts, attributes the 
effects he obſerves to the cauſes he thinks the moſt likely to produce 
them. Thus, an ignorant perſon ſhall aſcribe a very great vegetative 
virtue to bare ſand, and look upon it as an exceeding good manure, 
becauſe he has ſeen it produce on a hard, claycy, glutinous ſoil, a 
plentiful crop. 

4. But let ſuch ignorance paſs; for, though it mult be of the 
utmoſt importance to be well acquainted with the principles which 
preſide over our operations, yet the main point is to proceed in 
them, were even the real cauſe unknown. Let us, for inſtance 
reſt ſatisfied with knowing, that the jeſuits bark is a ſpecific in moſt 
fevers, without knowing preciſely how it acts. Experiments well 
vouched on the advantages of this or the other method, on the 
virtues of this or that foſſil, muſt ever be deemed diſcoveries of the 
utmoſt value, notwithſtanding our continuing utterly in the dark 
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with regard to the true origin of ſuch virtues and advantages. Facts 
are what we particularly want; if we cry out on the ignorance of 
thoſe who make obſervations, it is not ſo much againſt the defect 
of their knowledge that we ought to be on our guard, as againſt the 
juſtneſs of their operations. Some deceive, and ſome are deceived. 
The former, jealous of a pretended diſcovery, ſacrifice truth, in 
order to ſupport with obſtinacy the good effects of a remedy of 
their own diſcovery, or ſome practice of their own invention, far 
preferable, in their conceit, to any other that was ever deviſed. 
The fondneſs for his offspring blinds the eyes of every parent: we, 
therefore, cannot be too much upon our guard againſt that enthu- 
ſiaſin, with which all authors of pretended diſcoveries are univer- 
fally tainted. 

5. We are, no doubt, greatly indebted to thoſe, who lay them- 
ſelves out in making reſearches; and, though they have not always 
ſucceeded, if they happen to impoſe upon us with regard to the 
marvellous effects of the methods they have deviſed, we however 
ought to hold the pains they have taken, in ſome account, and more 
eſpecially the new ideas they may have ſtarted. A book, they ſay, 
is never ſo bad, but it may contain ſome good things. The inutility 
of thoſe who deceive themſelves, is owing to their making their 
experiments badly, and deſcribing them ſtill worſe. Their in- 
tentions are doubtleſs very laudable, but we can learn nothing 
from them. . | 

6. Perſons the moſt ſkilled in phyſics, and with the beſt ;ntenti- 
ons for the welfare of ſociety, give themſelves a thouſand uſeleſs 
pains z when their knowledge is confined to ſpeculation, every thing 
in the practice diſconcerts them, every thing there is new to them; 
they are unacquainted with the proportions, the uſages, and thoſe 
minutiæ of detail, which habit alone can give; they haraſs them- 
ſelves for mere nothings; and, the moſt ignorant peaſant will ſow 
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his field or his garden much better than they can, We are to ex- 
pect but very little aſſiſtance from thoſe, who otherwiſe are the moſt 
capable of making reſearches into nature, had they, in their turn, 
as much docility for the labours of the field, as they require of the 
huſbandman, for the direction of his labours, they would diffule a 
new light all over agriculture, and would become the luminaries of 
that profeſſion. Though naturaliſts have not carried their patience 
ſo far as to ſubmit to the drudgeries of the field, they however fail 
not daily to improve its operations. 

7. Great wits, or men of genius, are the of dangerous. perſons : 
the charms which they know how to ſtrew in their works, that 
ſoothing eloquence which pleaſes and perſuades, often ſerves to the 
perpetuating errors. Seduced by plauſibility of language, the read- 
ers imagine themſelves inſtructed, when only amuſed with chi- 
merical ſyſtems: this is particularly the caſe with ſome authors; 
who though they never ſaw a plough, ſet up, notwithſtanding, for 
profeſſors of agriculture. Such deſerve the ſevereſt reproaches : 
accuſtomed to write, they boldly treat on ſubjects, which they only 
know by hear-ſay. The extravagant fallies of their imagination 
cannot but miſlead all thoſe who have the misfortune to read them. 
Though it would be the higheſt injuſtice to require of all authors 
that they ſhould know how to handle the ſpade and ſhovel, before 
they iet up to preſcribe laws for others; they ought at leaſt to follow 
the practice of being firſt taught themſelves, before they teach 
others. But to ſhew the neceſſity of previous experience, and the 
benefit to be expected from it, let us ſee what thoſe can effect, who 
diſdain not to put their hands to the work. 

8. The arts, which hitherto have made the greateſt diſcoveries, 
are, without all manner of doubt, ſuch as the learned have been 
moſt in the practice of: ſuch as chemiſtry, which has made ſur- 
prizing progreſs ; owing alone to the care of thoſe, who have blown 
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up the coals of their furnace with their own hands. But, to con- 
fine myſelf to agriculture, the branch brought to greateſt perfection- 
is moſt aſſuredly the culture of flowers. They are become a new 
creation: we can ſcarce diſtinguiſh in the hand of the floriſts their 
hyacinths and ranunculuſſes, &c. compared with the ſame flowers 
as produced by nature. A fancier, lying ſtretched on a border, 
eſpies the progreſs of vegetation, aſſiſts, accelerates it, and aug- 
ments its force in a ſuperior degree. A plant, which naturally grows 
with five or fix leaves, ſhall thus be forced to yield many hundreds. 
The ſize, the colour, the ſmell, every quality is in perfection; nature 
is embelliſhed, and becomes undiſtinguiſhable under the watering- 
pot of the floriſt. A parterre, therefore, ought to read a leſſon to 
agriculture: if the employment about flowers, a matter of mere 
amuſement and curioſity, has thus the advantage over ſo many uſeful 
arts; and, if hufbandry derives not equal advantages from the 
labours of ſo many philoſophers, who write on the ſubject, it is 
merely becauſe, either they make no experiments themſelves, or do 
not repeat thoſe made already, make them too much in the great, 
or, in fine, do not cloſely follow them. | 

9. Let us propoſe means, ſuch as thoſe ſuggeſted by Linnæus. 
This famous obſerver, the ornament and glory of Swedeland, is for 
having every naturaliſt apply himſelf to a fingle plant, a ſingle 
animal, &c. and this he does on occaſion of a treatiſe written by 
M. Ducheſne, in which that able botaniſt gives us an account of 
his method of cultivating ſtrawberries, and the ſucceſs attending it. 
He has found means to encreaſe their ſize, vary their flavour, and, 
in fine, to multiply the ſpecies. It is thus we become creators, 
It is, in paying this gentleman the tribute of praiſe he ſo well de- 
ſerves, that Linnæus expreſſes his wiſhes, that the lovers of agri- 
culture would, each, dedicate their reſearches to ſome ſingle pro- 
duction ; it is thus, that the floriſts have the advantage over all other 
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cultivators; next come the gardeners, who, though they have 
greatly outdone the huſbandman, are far from outdoing the floriſts 3 
whom I propoſe as models to whoever, like them, want to improve, 
invent, perfect, and, in ſhort, create. 

10. From a curſory view of the intereſting detail of the different 
relations there are between the ſeveral kinds of aſſiſtance required by 
nature, we ſhall find that ſhe never fails to repay, with the utmoſt 
generoſity, all the pains we can take to facilitate her operations, 
This 1s an enquiry which deſerves our moſt ſerious attention ; and 
it is merely in conſequence of our not conducting it in every point 
of view, that agriculture, and perhaps, all the other arts, continue 
ſo long in a ſtate of infancy and imperfection, from which the light 
of natural philoſophy, in the hands of practical philoſophers, ſhould 
reſcue them. Without pretending particularly to enumerate all 
theſe relations, I ſhall juſt point out a few of them, and leave every 


reader at liberty to add ſuch ideas and hints, as may occur to him 
on the ſubject. 
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Of the Air, with regard to Agriculture. 


11. Ser the modern diſcoveries made in natural philoſophy, 
eſpecially ſince the experiments of Torricelli's air- pump, this ele- 
ment has been conſidered both as a medium, and as an agent, whoſe 
influence extends to almoſt every part of our globe. It ſhould ſeem 
that after aſeribing to jt moſt of the operations of nature, we ſhould 

have 
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have a more eſpecial eye to its efficacy in agriculture, where it acts a 
very conſiderable part. | | | ; 

12. The air may be conſidered as either at reft, or in motion, 
hot or cold, elaſtic or non-elaſtic, heavy or light, &c. But, when 
we view its influence on the productions of the earth, it is more 
particularly with reſpect to its degree of heat or cold. This is what 
we generally underſtand by climate. Such a plant, we ſay, cannot 
grow or ripen in ſuch a climate, becauſe too hot or too cold. This 
application, being ſo general, cauſes many miſtakes, as we are ſo 
apt to aſcribe every thing to the preſence or abſence of heat ; we 
ought however to believe, that there are an hundred other cauſes, 
which either aid or which retard vegetation, and which ſhould be 
inveſtigated with care. I will be bold to ſay, that the theory of the 
air is ſtill in its infancy; yet it is perhaps the principle of all the 
effects of nature, and fo far, poſſibly nature herſelf, I make no 
doubt, that did not the ſyſtem of Spinoſa claſh with revelation, 
philoſophers might poſſibly come to account for every thing that 
happens in the three kingdoms of nature, by his anima mundi, or 
ſoul of the world. 

13. When we meaſure the diſtance of the ſun, or if you will, 
the degree under which a country is ſituated, we are ſurpriſed to 
find, that the productions of the ſoil are not relatively proportional 
to this divifion; I mean, that different countries, under the ſame 
latitude, do not produce the ſame plants. The different hiſtories, 
experience, and, above all, the relations of travellers ſtrongly con- 
firm this truth. Nor is this all; in the ſame kingdom, the vine, 
for inſtance, fhall thrive better in a diſtrit more to the north, while 
in another, more to the ſouth, all other things being equal, it will 
not ripen at all. This is what may be eafily verified in all the 
Champagne countries, where the expoſure is nearly every where 
equal. If this extraordinary difference is not to be aſcribed to the 
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heat of the air, it can as little be imputcd to its agitation. The 
winds are continually ſhifgng, whilſt the productions are conſtantly 
the ſame. Philoſophers aſctibe theſe changes to the heterogeneous 
particles, with which the air is impregnated, A greater quantity of 
nitre, or of the vapours, diſcharged trum ſome neighbouring mines, 
are according to them the cauſcs of theſe variations. 

14. But, why recur to bodies foreign to the air, whilſt itſelf is 
ſo little known. Its parts eſcape our tenſes, its figure; its pro- 
perties are ſtill unknown, though not out of the reach of our ob- 
ſervations. Not to expatiate at preſent on a ſubject, which requires 
a work apart, I ſhall only fay, that air is improperly conſidered as 
a fluid; it is not ſo much as a liquid, except in thoſe latitudes, in 
which the ſun has ſtrength ſufficient to keep it in fuſion. I ſhall 
go farther, and call it a ſolid body, whoſe parts being extremely 
ſubtile, have a very great degree of hardneſs, though of a ſufficient 
length; and that their length, as well as their rigidity, is apt to vary 
in proportion to the quantity or rapidity of the fire acting upon them. 
They are like ſo many bundles of wire, whoſe particles. or fibres 
are ſometimes fuſed, and greatly ſoftened, and ſometimes very hard 
and penetrating. By their extraordinary fineneſs, they are qualified 
to enter the pores of all bodies, without producing any ravage in 
them, as long as there is heat enough to keep them in that ſtate 
of ſoſtneſs or ſuppleneſs peculiar to bodies in fuſion; but, on the 
abſence of fire, they recover their force in proportion to the degree 
of cold; it is then they rend, tear to pieces, and burſt aſunder the 
moſt compact ſubſtances. What I have been juſt ſaying ſtands 
independent of the freezing of water, which nearly produces the 
ſame ravages as the air, of which it is only the conſequence. 

15. I ſhall venture to ſay, that a maſs of air, fuch as it is in 
the inhabited climates, contains a great number of other bodies, 
as long as it is moveable and penetrable; I mean as long as it con- 
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tinues in fuſion, theſe bodies float about in a confuſed manner in 
and with it; but they have, almoſt all, a determinate direction; 
they form, as it were, ſo many different torrents, independent of 
the perpetual ebbings and flowings of the air: ſuch are light, the 
ſubtile matter, the æther, the electrical fire, the magnetical torrent; 
ſo many ſpecies of phlogiſtics or fire, Vanhelmont's gas; the acidum 
pingue of the ancients; the archæus; and, perhaps, an infinite 
number of other fluids, to which no diſcreet philoſopher will ven- 
ture to afſign bounds; and the matter of found, as diſtinct from 
the air, in which it floats, as is the light, which is equally pro- 
pagated in it. The principles of attraction and gravitation ; the 
ſpiritus rector of vegetables; the general ſoul of the world; con- 
tinue ſtill to be ſo many enigmas to the moſt ſtrenuous ſticklers for 
Deſcartes or for Newton. 

16. I ſhall fay, that the plants, which thrive ſo well at the foot 
of a mountain, can never ripen at its top, though, there undoubt- 
edly, nearer the ſun; and that, on the other hand, the ſnow laſts 
longer there, though more expoſed to its heat. 

17. I ſhall farther ſay, that it is, perhaps, a miſtake to imagine 
the weight of the air to be the cauſe of the riſe of the mercury in 
the barometer ; ſince, in that caſe, we muſt admit a new mals of 
air, of a prodigious extent, or aſcribe the cauſe of fo enormous a 
preſſure to ſome unknown body, the weight of which will make 
about the ninth part of our atmoſphere ; this immenſe quantity of 
air muſt be ſuppoſed to come from ſome other quarter, whence it 
would follow, 1ſt, that the air, by becoming heavier in one place, 
mult become lighter in ſome other, ſince the whole of the at- 
moſphere mutt conſtantly continue the ſame ; 2d, that this ſurpriſing 
preſſure muſt act upon ſcas and lakes; and that with much better 
reaſon than that which the moon is pretended to exert; and the 
more ſo, as this planet has no ſenſible influence upon the baro- 


meter; 


6) 

meter; zd, that, in conſequence of ſuch extraordinary preſſure, 
we ſhould feel an uneaſineſs as often as the weather happens to be 
fine, ſince it is then that the air is pretended to preſs moſt. And 
ſuch is the change, which, in effect, we all experience, on the top 
of a mountain, or in the bottom of a plain. This change, how- 
ever, though ſo very ſenſible, is far from being occalioned by the 
ninth part of the atmoſphere, and yet this is what the barometer 
indicates. And this variation often ſucceeds from one day to ano— 
ther, nay, in the very ſame day, without our perceiving it: on the 
contrary, in fine weather, the air appears lighteſt, &. Not chuſing 
to proceed farther in theſe obſervations, I ſhall content myſelf with 
confidering the air in points of view, which, though little thought 
of, are far from being imaginary, I mean with regard to agriculture. 
18. As the ſmalleſt portion of air contains a quantity of fluids, 
which float or circulate in it, may we not fairly ſuppoſe, that ſeveral 
of them may have an influence on vegetation. The magnetical 
torrent, for inſtance, having always its determinate courſe, either at 
the bottom of the waters, or under the earth, or even in the middle of 
the air, and that the moſt agitated, even in a contrary direction; this 
torrent, I ſay, every where diffuſed, freely pervading the inmoſt 
parts of bodies, and acting ſo violently on iron and the load-ſtone, 
muſt, it is plain, act likewiſe upon ſuch plants, as have their pores 
of a magnetical configuration, Now, as we are utterly unacquainted 
with the configuration of theſe pores, and yet know, for certain, 
that, in the animal and mineral kingdoms, there are particles ſub— 
ject to the attraction of the load-ſtone, we may venture to conclude, 
that there may likewiſe be ſome in vegetables; and, in that caſe, it 
is ealy to gueſs what impreſſion theſe plants may receive from the 

magnetical particles. 
19. The electrical matter, equally diffuſed with the magnetical, 
may, in its turn, be conſtantly producing, even under our very eyes, 
C 2 effects, 
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effects, of which we do not ſo much as ſuſpect the cauſe, We may 
ſay the ſame thing of all thoſe other fluids, which, like the light, 
make their way into every corner, and with moſt of whoſe operations 
we are utterly unacquainted. 

20. But, to return to the huſbandman, and ſpeak only of known 
obſervations, I may fay, that plants, which grow in the open air, are 
continually and without intermiſſion deriving ſome nouriſhment from 
it. Nay, air may poſſibly contain a vegetative virtue, a collection 
of germs, or ſouls, endued with a power of fecundation, indepen- 
dently of heat, humidity, nitre, and all the other known principles 
of vegetation. For example, the earth or foil of a cellar, produces 
no plant, not for want of moiſture; no place is damper; or of 
heat, none more conſtantly as well as more temperately warm; nor 
yet for want of manure, ſeeing the earth or ſoil of cellars contains 
a great deal of nitre, often viſible in them, and which always pro- 
duces the beſt effects in open air; nor, in fine, on account of any 
malignant quality, capable of ſtifling, or even retarding vegetation, 
ſince all the plants brought into ſuch places live, grow, and come 
to perſection there. We mult actually ſtrew ſome ſeeds there, a 
thing no ways neceſſary in the open air, in which every kind of earth 
or ſoil, even that taken from cellars, never fails to produce graſs 
without any viſible ſeed. The air, therefore, contains inviſible 
germs. 

21. Weare acquainted with a vaſt number of plants, which may 
be produced, and made to grow without the aſſiſtance of earth; 
ſuch, for inſtance, are the bulbous and ſeveral other plants. But, 
I mean not here to ſpeak of thoſe which are raiſed in, and nouriſhed 
by water. I confine my ſelf wholly to ſuch as live on air only, 
Onions will ſhoot of themſelves, without earth and without water; 
parſnips, but above all radiſhes, will produce leaves in abundance, 
and even out ſtems, with no other nouriſhment, but that afforded 
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by the air; and theſe productions are found to exceed, in weight, 
the tubercles from which they originally ſprang. : 

22. There are other plants, which, being come to a certain 
growth, continue their vegetation, though cut or plucked out of 
the earth. Moſt of the porous trees ſhoot branches and leaves, 
though ſeparated from the trunk ; and this, without being entirely 
indebted for it to the ſmall quantity of ſap, of which 1 ſhall ſpeak 


hereafter. The only circumſtance, we are here to conſider, is the 


additional weight, which theſe plants, or their parts, acquire in- 
dependently of the ſap. The plant, called Capucine by the French, 
the Indian creſſes, being pulled when grown, will keep for ſeveral 
months, becomes gradually dry at bottom, but, at top, encreaſes 
in ſize, ſpreads, produces flowers and fruit. A trellis, or lattice, 
adorned with theſe flowers, cut or pulled near the earth, might be 
ſet in our windows, and for months together, give us to enjoy their 
proſpect, their coolnels, their ſhade, without any earth or water to 
ſubſiſt them; and there are, perhaps, ſeveral other vegetables, which 
we might apply to the ſame agreeable purpoſe. 

23. It is merely with a view of exciting mankind to avail them- 
ſelves more of the air, that I cite theſe well-known effects. Even 
the ſtars may have ſome influence upon vegetables, analogous to 
that, which the magnetical matter has on iron and the load-ſtone. 
It 1s by going deep into obſervations of this kind, that we may 
expect to make uſeful diſcoveries. On obſerving the barrenneſs of 
ſome lands, which, to the eye, and the judgement, appear capable 
of vegetation; on examining the infinite variety in the productions 
of the ſame kind in different countries, we are conſtrained to acknow- 
ledge the cauſe of that difference to be in the air alone. So many conſi- 


derations, independent of heat, wind, expoſure, the quality of the ſoil, 
and other known cauſes, ſhould be ſufficient to convince us of the ne- 
ceſſity there is to analyze the air, Would philoſophers vouchſaſe to 
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do it, we might attain to the knowledge of the firſt principles, 


which ſtifle or retard certain productions in one country, which they 
cheriſh and accelerate in another, under the ſame degree. ; 


CH AF; N. 


Of Water. 


as Have nothing to add to the excellent treatiſe on water, and 
its uſes in agriculture, after what M. Bertrand, a zealous member 
of the uſeful ſociety of Berne, has favoured the public with. As 
to his theory, I have elſewhere ſaid, that it is the principle of ve- 
getation and fruitfulneſs.* All we have farther to do, is to take 
a view of it under other aſpects. | 

25. Water is found to aſcend of itſelf, in all tubes not exceeding 
the thickneſs of a hair in bore. It inſinuates into them, riſes into 
them, without any external preſſure, that we can diſcover, to force 
it up, or any internal attraction to ſolicit it. All we know, and all 
we ſee, of the matter is, that it tends upwards, of itſelf, contrary 
to the general laws of equilibrium, which, on other occaſions, it ſo 
exactly and conſtantly obſerves. This is what philoſophers call the 
aſcent of liquids in capillary tubes. The cauſes of this phæno- 


menon, 


* See a new Syſtem of Manures, London 1763. 
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menon, debated ſo long in the ſchools, have not been yet demon- 


ſtrated ; and the ſyſtems, hitherto deviſed by learned and ingenious 
men to account for it, are, by no means, ſatisfactory. This prin- 
ciple, however, being once well underſtood, we might thence de- 
rive ſuch conſequences and informations, as could not fail of having 


their uſe in the economy of the three kingdoms; and, even, in 
moſt of the operations of nature. We ſee water aſcend in all thoſe 
bodies, whoſe pores are about an hair's breadth in diameter, as in 
ſugar, cloth, ſpunge, &c. and, this tendency to aſcend 1s doubtleſs 
that which forms the baſis of all vegetation, Water, or, if you 
will, the ſap, inſinuates into the fibres of the roots, it ſpreads, it 
riſes in all the capillary tubes of the plant; which is nothing elſe, 


either in its ſtem, or in its branches, but a collection or bundle of 
thoſe capillary tubes. The cauſe of this tendency of liquids in ſuch 


tubes, muſt therefore be deemed an object of the laſt importance, 


ſince, by its means, we might explain the growth of vegetables, 
their diſeaſes, their death, and contrive to forward them, to relieve 


them, nay, perhaps, bring them to life again. 
26. Nothing merits more the reſearches of the philoſopher. 


This 


diſcovery ſtands connected with that of air. Its theory, once well 
aſcertained, would lead us to the cauſe of the minute or ſlow 
movement of liquids. Perhaps, it is to be aſcribed to the confi- 
guration of the fibres of the air; I mean, that, theſe tubes, con- 
taining but a ſmall portion of a weak, tender, ſubtile air, whoſe 
ramifications are beſides leſs reſiſting than thoſe of the circum- 
ambient air, the ſurface of the liquids is readily introduced into 
them: or, perhaps, it may be the reverſe. But, this diſcuſſion 
would carry us too far. Thoſe, whoſe mighty minds can com- 
prehend the full play or extent of action of the Newtonian attraction, 
mult, I am certain, deviſe ſome ſhorter method. In a word, what- 
ever may be the reaſon that obliges nature to deyiate here from the 
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common laws of the gravity of bodies, we muſt conſider it as the moſt 
important enigma the learned ſtill have to reſolve, I muit, there- 
fore, perſiſt in inviting them to ſet about it, as the ſolution could 
not fail of laying open to us the progreſs of nature in every other 
body. And what happy applications might not be made of ſuch a 
diſcovery ? : 

27. Another point of view, in which water may be conſidered, 
is that, in which it ſerves for nouriſhment and growth to plants; 
water alone makes ſeveral of them ſhoot, grow, and ripen. Might 
we not avail ourſelves of this nutritive virtue? We have ſo much 
land under water, fo many fens, ſuch collections of uſeleſs waters, 
of which ſome uſe might poſſibly be made. We are certain that 
there are ſeveral bulbous plants, which thrive to admiration in water, 
It would be pleaſant enough to fee whole fields floating on a ſurface 
of water by means of bulbs : provided each had a guide, a ſmall ſtay to 
direct the germ and root to their natural pofition, we might form bor- 
ders of hyacinths in the heart of a pond. I mean that we might diſpoſe 
a ſlight trellis or lattice of oziers in rings, in ſquares, in hearts, or 
other compartments of agreeable figures; diſpoſe in each ſmall 
ſquare of this lattice the bulbs of as many different kinds of flowers 
as we pleaſe, and then launch the whole upon a baſon or body of 
water; we ſhould ſoon have a parterre, ambulatory, or fixed, ena- 
melled with a thouſand charming flowers : this variety would doubt- 
leſs prove infinitely more pleaſing to the eye, than the cold and me- 
lancholy proſpect of a ſheet of water, ever gloomy, and ever 
uniform, 

28. The marſhes, ſprings, rivers, lakes, ſeas, contain vaſt quan- 
tities of plants; ſome at bottom, others at top, while others again 
float and grow in the air, though their roots reach through the 
whole depth of the water. We take too little notice of ſuch plants; 
the huſbandman neglects them; the botaniſt and the phyſician ſcarce 
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vouchſafe to caſt an eye on them. And yet, what advantages might 
we not derive from ſo much uſeleſs water, by multiplying and com- 
bining their productions, and coming thus to have floating 
meadows. 

29. This idea ſhould not be confined to plants alone, conſidering 
the many trees and ſhrubs to which water alone can give ſubſiſtence, 
and whoſe ſtem only we wanted to lengthen. It is thus, that by 
planting at bottoms of water long branches of ſallows, alder, pop- 
lar, &c. we ſhould ſoon ſee, with pleaſure and profit, a foreſt ariſe, 
where before we had only water. 

zo. We are likewiſe to obſerve, that water being much leſs ſuſ- 
ceptible than air of changes of heat and cold, it has almoſt always 
the ſame degree of temperature, down to the freezing point ex- 
cluſively. It is this, that makes certain animals ſeek, in water, an 
aſylum againſt the winter's cold, in a climate, where, in the open 
air, they could not withſtand it: it is for this reaſon, that fiſhes 
may be tranſported from a warm to a cold climate, and from a 
colder to a warmer, and that without ſuffering much inconvenience 
by the change. It is for the ſame reaſon, that all exotics, whether 
plants or trees, natives of the water, might without prejudice be 
tranſplanted into a ſtrange climate, however oppoſite in temperature. 

31. For inſtance, in the Weft-India iſlands there is a tree, called 
Manguel, which is highly valuable, on account of a variety of 
uſes. Its wood is ſo hard, but growing harder till in water, as, in 
ſome meaſure, to be petrified. Piles made of it know no decay ; 
the bark is good for tanning: as it has ſeveral very valuable pro- 
perties, care ſhould be had to tranſport it to Europe. It grows in 
ſalt water ; and thus it is probable that it would thrive on our ſea 
coaſts. It would be a thing both very agreeable and very uſeful, to 

lant foreſts of it along our ſhores, where the depth of water is not 
very conſiderable : for, beſides the real produce of theſe trees, they 
D might 
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might ſerve for a rampart, and ſecure the coaſt againſt hoſtile de- 
barkations. If planted cloſe together, the ſmalleſt bark could not 
reach land without much difficulty: and even ſuppoſing an enemy 
ſhould undertake to cut them down, in order to make himſelf a 
paſſage, they could be cut no lower than to the ſurface of the 
water, and then the ſtumps alone would till be ſufficient to keep 
him off. A fortification of this kind would have many advantages 
over thoſe now in uſe which cannon demoliſh. And, as this pro- 
duction of the water requires nothing but a barren ſand and the 
moiſture of ſea-water to come to perfection, it appears very pro- 
bable, that it would take to admiration in our climate. How many 
foreſts might we not then boaſt of in places, where nothing now is 
to be ſeen but ſand and water. 

32. Two ingrateful and barren ſoils, often produce, when mixed, 
plentiful crops; probably the mixing of waters might have a good 
effect in agriculture. The ſea-water is what we ought, in par- 
ticular, to ſtudy moſt, Its extent, its immenſe quantity ſhould 


_ excite all our attention. For inſtance, ſuppoſing we came by dif- 


ferent trials to diſcover ſome new properties in ſalt waters, it is 
evident to what uſeful purpoſes it might be turned. In ſhort, if by 
ſome preparation it was made a manure of, what a ſource of riches, 
what magazines would be opened to the induſtrious huſbandman ! 

33. Dew is productive of ſuch good effects, that, in like manner, 
we ſhould endeavour to dive into its origin; as, by that means, we 
might perhaps contrive to accelerate or retard its fall occafionally, 
and even preſerve it for a much longer time; but if by any proceſs, 
we could ſucceed to encreaſe its quantity, we ſhould then have in 
our hands, ſo to ſpeak, the keys of the earth's fecundity. _ 

34. Rain is all in all in vegetation ; but, as man's power does 
not extend to produce the ſmalleſt drop of rain, or of dew, we 
ſhould make our eſſential buſineſs the indications which may foretell 

rain. 
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rain. The ſtudy of the ſeaſons, eſpecially that of the changes of 
weather, is or ought to be the baſis of a wiſe and prudent agti- 
culture. A field ſown three days later, yields a crop three times 
more conſiderable than an adjoining field of equal goodneſs, but 
which has been rained upon only ſome days after. Oftentimes the 
{pace of four and twenty hours ſuffices to dry up by the ſun's heat, 
or by fomething elſe, a ſpot freſh ſown. On thele occaſions, the 
winds act a very confiderable part, as they do in every thing that 
ſurrounds us. Huſbandmen ſhould therefore be invited to act as 
mariners do, who, when they can neither raiſe, nor lay the winds, 
ſhould, at leaſt, ſtudy to foreſee them; and make the proper uſe of 
them when they blow. 

35. We are acquainted with ſome part of the good effects of 
ſnow, and yet it is neglected. Beſides the quantity of nitre it brings 
with it, it conſerves the moſt tender productions from cold and 
froſt. Nay, there are ſeveral plants, which grow, and even blow 
amidſt ſnow. Why not endeavour to multiply them. Why not 
form a meadow, and even a parterre amidſt hoar-froſts? and yet 
nothing is eafier : if we colle& thoſe plants, we ſhall deck a ſurface 
of ſnow with leaves and flowers. In ſhort, why not amaſs ſnow ta 
ſcreen, during the winter, the tender plants ? 

36. Water has fo great an influence in the effects of nature, as 
would alone require ſeveral volumes. Some want to know hidden 
ſprings, their copiouſneſs, their depth, and their qualities; others 
want to drain overflown grounds. Sometimes, we have too much, 
and ſometimes too little water; and notwithſtanding all thoſe oc- 
caſions, we are not yet arrived at any certain rules. When a par- 
ticular extent of diſtrict is under water, we relinquiſh it, and the 
waters ſtagnating, prove as pernicious, by muſtineſs or other cor- 
ruption they contract, as they are uſeful, when they water our lands 
in a conſtant ſtream. Mechanics ſhould here be made to ſimplify 
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our hydraulic machines, as by means of them, we might perhaps, 
when worked by wind, procure a kind of flow and ebb in theſe 
low and overflowed bottoms, where no drain could be made: that 
is to ſay, raiſe the water by windmills to ſuch a height, as would 
be ſufficient to carry it off to a diſtance; and ſuppoſing that it was 
impoſſible to diſcharge it, and that it ſhould return to the place it 
came from, yet its motion alone would ſuffice to render it uſeful. 

37. We might, likewiſe, correct the bad qualities of waters, as 
ſoon as we could analytically aſcertain their principle of corruption. 
Perhaps, ſome cart-loads of ſand or lime, acroſs which the waters 
of a bad quality might be made to drain, would fit them for fer- 
tilizing different ſoils, the vegetation of which was heretofore re- 
tarded. But, it is not always by ſtraining water, that we are to clear 
it of thoſe foreign particles, which conſtitute its malignity : we may 
deviſe different mixtures, fetched from great depths, and, in ſhort, 
the re- union of different ſprings. | 

38. Vapours and fogs are as little in our power as dew and rain; 
but, might we not prevent or retard their bad effects? might we 
not, by making great fires, or great ſmokes, leſſen them, or drive 
them away to ſome diſtance ; or, at leaſt, ſecure the neighbourhood 
from their ill effects? if it is true, that, in ſome countries, they 
keep off the clouds, and, of courſe, rain and hail, by the noiſe of 
cannon, or rather by the rarefaction of the air, cauſed by the ex- 


ploſion ; the ſame might poſſibly be much more effectual on fogs, as 
ſtanding much nearer to us, | 


CHAP. 


CHAP. IV. 


ar 


Of Heat and Cold. 


39. I T is not always the preſence of the ſun alone that cauſes heat. 
The days of intenſe cold, which we ſometimes feel in the height of 
ſummer, ſhould be aſcribed to the diſpoſition of the air; the north 
winds are as little the ſole cauſes of it. On this reſearch the ſpecu- 
lation of philoſophers ſhould be employed, in order to form the 
theory of the air, ſo neceſſary and ſo little known. 

40. I have always thought, that the alternate ſucceſſion of heat 
and cold was of uſe, and perhaps neceſſary to the growth of vege- 
tables.“ And thus, one conſtant and equal degree of heat in ſtoves 
and hot-houſes is of leſs ſervice, than when remitted from time to 
time: ſuch, at leaſt, is the march or proceſs of nature. 

41. To keep trees from froſt, it is cuſtomary, in ſome countries» 
to kindle fires at proper diſtances, on the approach of night, when 
we apprehend the ſeverity of the froſt : this practice, which has 
been found fo uſeful, is neither ſuftictently known, nor propagated 
ſo much as it deſerves. But how do ſuch fires act at conſiderable 
diſtances ? probably not by their heat, inſenſible as it muſt be at a 
diſtance, twenty, nay, a hundred times leſs. Perhaps, it is by theit 
ſmoke alone, which diffuſing itſelf among the young branches, 
covers or penetrates the pores on the ſurface of the tender ſhoots, 
the leaves, the flowers, or the fruits ; theſe pores, thus filled, or 
taken up by the ſmoke, acquire a force, a ſufficient reſiſtance not to 
be hurt by the froſt. This practice cannot be too much enquired 


into, 
* See the new Syſtem of Manures, 
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into, as the ſucceſs attending it preſerves, as by a charm, orchards, 
amidſt many others, in which not a ſingle flower is left. | 

42. As the planetary aſpe& augments or diminiſhes conſiderably the 
degree of heat, we ſhould always endeavour, according to the 
new tillage to raiſe the borders towards the North; which migat 
likewiſe be done, in ſmall, by giving the furrows this elevation. 
We obſerve every winter's day, when ſnow and hoar-froſt over- 
ſpread the fields, that one fide. of a furrow is almoſt all bare, while 
the other is covered with them. 

43. There are ſeveral ways of reſtoring froſt-bitten fruit to their 
priſtine ſtate ; ſuch as burying them in ſnow ; and might we not, 
in like manner, recover our tender buds and ſhoots when hurt by 
the froſt? Yet it is no uncommon thing to abandon and give up 
for loſt, trees, and even whole vineyards, that have ſuffered by a 
froſt, being confidered as irretrievably loſt ; why not attempt ſome 
means for their recovery? as certain vapours, exhalations, ſnow, or 


Water. 


CHAP. V. 


Of Earth. 


44. Tun REE fourths of our farmers conſider this element as 
the foſter-mother of plants; and yet, ſhe is but the medium or 
placenta. A ſhrub, planted in a pot or box, ſhall grow to weigh 
one hundred pounds or upwards, and yet the earth about it ſhall 
ſcarce loſe any thing of its weight. 
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45. It is true, that, as the earth contains ſeveral heterogeneous 
particles, theſe concur to vegetation. The buſineſs is, in order to 
procure. fecundity, to ſupply the earth with plenty of thoſe nutri- 
tive particles, and then to diſpoſe the ſoil, in fuch a manner, as 
that it ſhall not preſent any invincible obſtacles to the tender fibres 
of young roots, which want to extend and lengthen themſelves, in 
proportion as they ſwell and grow ; which nature never fails to do, 
in proportion to the ſize and wants of the plant. Hence it follows, 
that, the mixing of earths ſhould always be made according to the 
tenacity or looſeneſs of the particles, which compoſe them. 

46. Seeing, therefore, ſand, gravel, and even ſmall ſtones, may 
cauſe an abundant fruitfulneſs on a field, the foil of which is too 
cloſe, compact, and as it were gluey; it ſhould ſeem that every 
thing ſhould be ſubjected to the reſearches and occaſions which 
agriculture requires. I mean, that perhaps, there is nothing, with- 
out its uſe, in the whole extent of nature. The drieſt ſoils, the 
moſt naked rocks, abandoned and neglected, contain almoſt always 
hidden treaſures, though not all of them fit for the plough : mines 
of all forts, quarries of marble and agate, or beds of precious ſtones, 
&c. nay, the barrenneſs of a ſpot is even an indication of its con- 
taining mineral particles, unfavourable to vegetation. Search, dig, 
and analyſe, and you will not fail to make ſome uſeful diſcoveries. 
Foſſils of every kind are numerous, from which very great advan- 
tages may be procured. The different beds of earth, which you 
will meet with, have their virtues, which will always repay your 
labour, if you are a proper judge. We muſt learn to diſtinguiſh a 
mine of calamine from a common quarry; a layer of fuller's earth 
from a bed of marl. This great number of Foffils ſhould be made 
a ſtudy deep, extenſive, minutely explained, and brought down to 
the level of every capacity. And yet, of all the branches of Na- 
tural hiſtory, this is the moſt neglected, though, doubtleſs, a thou- 
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ſand times of more conſequence than futile collections of. ſhells, 
butterflies, &c. | 
47. There are inſtances of uſeleſs ſpots of ground being converted 
into ſalt- petre plantations. Might we not, in like manner, form 
plantations of other foſſils? ſuch a mine, for inſtance, exhauſted and 
abandoned by our fathers, has fructified again, and yields, at this 


day, a new metal. Should we not endeavour to tranſplant thoſe 


germs or ſeeds of metals or minerals into uncultivated fields, after 
aſcertaining the ſoil proper for them? ſmall pebbles of calamine, 
thrown into pits, and covered up, yield in a few years a new and 
plentiful production. Stones, in like manner, have their growth. 
It is very true, that metals and gems, take more time to ripen and 
attain perfection, than vegetables. But being aſſured that this 
growth is real, why might we not tranſplant maſſes of earth or of 
ſtone, pregnant with the ſeeds or embryos of metals and precious 
{tones ? 

48. Sands are, perhaps, the moſt uſeleſs ſoils ; on theſe we ſhould 
make the moſt trials What advantage might not ſociety reap, if 
ever a philoſophical farmer came to gather any productions from 
thoſe immenſe tracts of ſand abandoned by the ſea and by rivers ? 
ſo many unprofitable downs, and ſuch extent of uſeleſs ſhores, are 
yet fit for ſome kinds of plants. Probably the tribe of porous trees 
might thrive there, by laying their ſtems ſufficiently deep, to fur- 
niſh their roots with moiſture. How many trials of this kind might 
not be made with very little trouble and expence ? 

49. It ever I have leiſure and opportunity, to put in practice what 
I am fo earneſt in inculcating on others, for the good of mankind ; 
I mean, if I can one day devote myſelf entirely to ſome one plant, 
ſtudy and rear it, aſcertain its properties and virtues, there is one 
which I ſhall take into particular conſideration ; and that is the 
CAMENERION. It ſprings on the hardeſt grave], in the drieſt ſand, 


on 


6 


on rocks, on walls; in ſhort, in places where no other plant can live; 
and yet, it grows to the height of a foot, and ſometimes a foot and a 
half; produces a pretty large quantity of ſeeds, in very long and 
ſlender pods. On gathering a ſufficient quantity of theſe ſeeds, 
and ſowing them in their proper ſeaſon, we may perhaps be able to 
turn naked ſands into uſeful fields. I imagine that this plant is not uſed 
for any medicinal purpoſes; but, our not knowing its virtues is no 
proof of its having none. Here then, is a new ſubject of attention 
to our academies. How many enquiries remain {till to be made? 
how many valuable qualities lie hidden in plants, which grow neg- 
lected under our feet, of which we have not the leaſt ſuſpicion? But, 
to return to the CAMENERION, L muſt invite thoſe, who have an 
opportunity of procuring its ſeed, to collect as much as they can, 
to ſow them in different ſeafons, at different depths, and in different 
ſoils; were it only to procure litter for cattle, that alone would be 
a great matter in countries where forage is ſcarce. 

50. Different ſoils have ſo many different qualities, as alone to re- 
quire a very large treatiſe, The ſubject is in a manner inexhauſti- 
ble. A ſociety of obſervers, who devoted themſelves. to this object 
alone, might favour the public with many uſeful. diſcoveries. The 
analyſis of the different ſoils, with regard to huſbandry, is perhaps, 
the leaſt difficult taſk: the more fimple, mild, and free from taſte 
and ſmell is an earth; or, at leaſt, the more homogeneous its parts, 
the more eaſily may it be fitted to. become a ſeed-plat for vegetable 
germs, 287 | | 

51. But, the infinite number of different uſes, to which different 
foils may be applied, ought to be taken into great conſideration. 
Pharmacy, chemiſtry, painting, and numberleſs manufactures, ſtand 
in need of particular kinds of. earth, &c. which may all be conſti- 
tuted a branch of trade. It is highly probable, that many private 
perſons have lands teeming with riches of which they know nothing. 
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New diſcoveries are every day making in this reſpe& ; ſome earth is 
proper for making porcelain, which at this day enriches the own- 
ers, while their progenitors complained of owning a ſoil fo unfit 
for agriculture. And how many treaſures, ſtill unknown, to us, 
may not be diſcovered and made a proper uſe of by our deſcendants? 
52. I muſt obſerve, by the bye, that as ſo many fabrics, or ma- 
nufactures of tile, pottery, porcelain, glaſs, &c. require a degree 
of fire more or leſs intenſe, the principal expence of theſe manu- 
factures conſiſts in the conſumption of pit-coal, wood, peat, turf, 
char-coal, or other combuſtible matters. Now, as we are on all ſides 
ſurrounded with fire, and fince every body contains a certain por- 
tion of it; might we not turn to ſome account this phlogiſtic, ſo 
univerſally diffuſed ? At leaſt it is certain, that the rays of the ſun 
collected, exceed the moſt violent heat of our furnaces. Burning ” 
glaſſes, but eſpecially burning mirrors, melt, caleine, vitrify the 
hardeſt bodies, and that in a muck greater degree than our ordinary 
fires. This operation ſo fimple, and fo eaſy requires neither wood, 
nor coals ; ſo that, as long as the ſun ſhines, ſo long-might we, by 
means of contave mirrors, or convex glaſſes keep up the moſt in- 
tenſe heat, without any expence. The ſaving, which might be 
made by this proceſs, as well as its ſuperiority above all others, 
ſhould, induce the curious to bring it into uſe: It is the buſineſs of 
genius to contrive hearths, and other proper devices, which might 
with advantage replace our furnaces. It is true, that on the abſence 
of the ſun, theſe operations are ſuſpended ; but that defect is fully 
compenſated by the rapidity and vehemence of this fire. Beſides, 
this inconvenience is common to moſt of our machines, which are 
worked, ſome by wind, and others by water; for though theſe 
agents are as little in our power, as the ſun, We ſeruple not to em- 
ploy them, and that to good purpoſe. 
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CHAP. VI. 


Of Plants. 


5 1 N moſt countries, farmers content themſelves with the com- 
mon and uſual plants; while often at a few leagues diſtance, others 
of conſiderable advantage are cultivated. We are not to confine our 
enquiries in this reſpe&, to our own neighbourhood only ; all coun- 
« tries produce a great variety of flowers, fruits, ſeeds, trees, and 
other vegetables, which are peculiar to them; and thoſe of the | 
moſt remote climates might, perhaps, with a little care, be made | ' 
to thrive perfectly well. Our gardeners, it muſt be owned, employ 1 
this method with good ſucceſs. Farmers ſhould uſe the ſame me- | 
thod. There are ſo many exotic plants, which by the care of our is 
gardeners are brought to the ſame perfe&tion as in their native cli- _ 
mate ; nay, many of them are at this day conſidered as indigenous. f 
54. If agriculture is in this reſpect at a ſtand, it is becauſe our 
farmers will never think it worth their while to allot their care to a 
ſingle plant, like the gardeners and floriſts. A farmer wants to ſow 
a whole field at once; and if the firſt eſſay fails, he is diſcouraged, 
and but rarely makes a fecond trial. And yet, it is only by giving 
a particular and minute attention to a particular-plant, that we can 
expect to bring it to perfection, and to encreaſe either its quality or 
quantity. For the truth of this operation, we need only appeal to 
the methods uſed with flowers and fruits, and with all the plants 
cultivated in green-houſes, in compariſon with the attention be- 
E 2 ſtowed 
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ſtowed on field- plants; and then compare the quality and quantity 
of the fruits. 

55. Among the infinite number of plants, with which we might 
enrich Europe, I ought to mention the MAN iO; a plant very eaſy 
to raiſe; and its family-uſes are ſo great as to ſurpaſs, perhaps, all 
our vegetables. In the Weſt Indies, they uſe the meal of this tree 
or ſhrub to feed their blacks with; and, as this plant is leſs liable 
than any other to ſuffer by the weather, nothing is hetter adapted 
to prevent ſcarcity. of grain. The following is the way of culti- 
vating it. The whole of the plant, which grows pretty much like 
the elder-tree, has knots two or three inches aſunder ; the wood 
they cut into pieces which have two knots each ; and planted in a 
hole made with a pick-axe only, it is ſure to take root. They lay it 
obliquely, and cloſe the earth upon it to ſecure it; other preparation 
it requires not. This cutting or ſlip, which at firſt was only half a 
foot long, and an inch or two thick, grows in a year, to the height 
of ten or twelve feet, and ' ſerves to form a'new plantation. The 
root grows conſiderably, ſome times a foot thick; and reſembles al- 
moſt a carrot of tobacco. This root is the part of the plant they 
uſe. They grate it on a large grater, with a veſſel underneath to receive 
the water that runs from it; this water is a poiſon ; the meal, they 
put into bags, where they leave it to dry os drain; they, then, paſs 
it through a fieve; and, next, they ſpread it on iron or copper 
plates, under which they keep a fire, till the meal is ſufficiently 
baked ; it is in this tate that it is preſerved : they give it to their 
blacks, as it is, or ſoaked in water. A full goblet of it is ſufficient 
for the moſt hungry. But mixed with water, it is more than can 
be uſed at a meal. This ſmall quantity is ſo ſubſtantial,” as to ſup- 
port and nouriſh the blacks, who being obliged to toil from morn- 
ing to night at the hardeſt work imaginable, require the moſt - 


nouriſhing food. The water which we ſaid was a poiſon, is at firſt 
white 
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white as milk; aſter ſtanding, the water is drained off; and on the 
ſediment they. pour ſpring or rain water; this waſhing is repeated, 
till the ſediment becomes extremely white ; no ſtarch or powder 
being whiter, They likewiſe make the moſl delicate biſcuits of it. 
After all, though this wood be very ſpongy, it does not require a 
moiſt ſoil ; all it wants, is to be kept a little cool in the beginning. 
Conſidering how well the pine-apple has ſucceeded in our European 
ſtoves, it is probable, the manioc would thrive equally well in the 
open air of our ſouthern climates, and perhaps, elſewhere, fince the | 
moſt eſſential part of it is that which grows in the earth. It bears 
ſeed, of which no uſe is made any more than of that of their 
ſugar canes, or of that of our vines; the grape-ſtones we neglect, 
and depend entirely on the flips and cuttings, which are found to 
anſwer much better. Perhaps, however, on ſowing ſome of the 
ſeeds of the manioc, we might accuſtom it gradually to our cli. 
mate; and, I repeat it, that we have nothing in the European agri- 0 
culture to come up with it in uſefulneſs; ſo that I cannot, too 
much invite our naturaliſts to make obſervations and trials upon it, 
56. They have likewiſe, in the Weſt Indies, a kind of Aloes, 
called lapitre: its leaves are three or four feet long, two or three 
inches thick, and about fix broad. Theſe leaves contain threads, or 
rather a ſilk, which is very fine and ſurpriſingly ſtrong; and, accor- 
dingly, they make very good cordage. It is with theſe delicate threads 
they make the whips, with which they correct their ſlaves; and they 
cut at every ſtroke. How many uſeful purpoſes might not this cu- 
rious ſubſtance anſwer, could we have it in plenty of our own growth ? 
57. There are ſo many other very valuable vegetables in America, 
that | ſhould never have done, were I to particulariſe all their properties. 
I ſhall mention only one inſtance, more ſingular than uſeful; it is 
that large tree, called Genipa: it bears a white apple, of a ſurpriſing 


whiteneſs on the inſide. The water, which is ſqueezed from it af- 
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fords amuſement to the planters, by waſhing ſome one with it; the 
effect does not directly appear, only in four and twenty hours after, 
when the perſon is changed to a Negro of a very beautiful black. It 
is in vain to waſh, no ſoap is of ſervice for it, the perſon continues 
a negro for nine days; the blackneſs never wears off ſooner; which 
it does probably by inſenſible perſpiration, Naturaliſts may, perhaps, 
draw ſeyeral new and uſeful concluſions from this phenomenon. 

58. What I have been ſaying of America, is to be underſtood of 
all the other parts of our globe, eſpecially of Aſia, which yields a 
profuſion of valuable vegetables, of which we have not ſo much as 
a deſcription, Among others, there is in the Malay Iſlands a tree; 
which, in point of uſefulneſs approaches the manioc. They call it 
SaGovu, or the SAGowFERoOUs PALM TREE. The Indians dilute 
the meal it contains, much in the ſame manner that the negroes do 
their manioc meal. Some of our modern journaliſts tell us that this 
ſubſtance is now to be had at Paris. 

59. I muſt not here forget to exhibit the immenſe ſums, of which 
Europe is every year drained to pay ſor the mere leaves of a tree, 
which would thrive very well amongſt ourſelves. There is ſome- 
thing aſtoniſhing in the calculations made on this ſubject. The 
gold of Europe is conſtantly running off to Canton, merely to pur- 
chaſe that plant. And this all the while, that ſocieties of agriculture 
are daily ſtarting up on every fide, numbers of learned men devoting 
themſelves to the cultivation of plants ; our coloniſts and floriſts every 
where at a great expence collecting herbs, which, I may venture to 
ſay, are of little value; infine, all the while that nothing is to be 
heard in every corner of Europe, but reſearches and trials relating to 
huſbandry; this ſame Europe is conſtantly expending every year her 
faireſt gold for the produce of a foreign tree; and what is more ſurpriſ- 
ing, this very tree would thrive perfectly well in any one of their fields: 
at leaſt we may fairly conclude this, fince the celebrated Linnzus has 


contrived 
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contrived to keep in conſervation one of them in Sweden, the coldeſt 
country almoſt in Europe. To what zealous obſerver, to what pa- 
triotic ſociety, are we, then, to be indebted for the cultivation of 
the Tea tree? If they cannot ſucceed in rearing it, let them at leaſt 
look out for ſome other leaf, which may replace its daily uſe among 
ſo many nations, who cannot do without it. This appear sſo eſſen- 
tial an object, to claim as much the ſerious attention of every wile 
miniſter, as of every able cultiyator. 

60. Since, there is then no country without its own peculiar ve- 
getables; which none but profeſſed botaniſts ever think of, why do 
they not apply themſeves, to the detail of this immenſe department? 
If every botaniſt undertook to be uſeful to his country in particu- 
lar, and to mankind in general; though he only diſcovered one un- 
known, or neglected plant; were the learned ſocieties to offer premi- 
ums for the diſcovery of a ſpecific; or of the virtues of a neglected 
plant, or in fine its unknown properties, either for relieving our wants, 
ealing or curing our diſeaſes, or improving or perfecting our arts, even 
thoſe of mere pleaſure, our age, ſo much enlightened already, would 
enrich poſterity. I ceaſe not repeating it; it is to detail, that we 
ſhall be indebted for happy difcoveries. What ſtudy ſoeyer we view, 
it is to thoſe who chooſe particular branches for their province, that 
wgrought to give the preference. It is with reaſon, that we prefer 
a dentiſt, *an oculiſt, an auriſt in their particular ſtudy to the ableſt 
ſurgeon, who takes in all the branches. 

61. No one, I believe, will queſtion that all the productions of 
wiſe and provident nature have eſſential virtues and qualities; moſt of 
which are ſtill entirely unknown; or rather, the little we know of 
them, merits no account. And yet we ſtill treat on the virtues of 
plants; and we already uſe ſeveral of them, concerning whoſe effects, 
we have ſome ſlight notions, ſupported by a few experiments; but, 


as ſeveral ſimples are conſidered as ſpecifics in certain countries in 
\ ſome 
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ſome caſes, whilſt the inhabitants cf other countries are terribly af. 
flicted with the ſame diſorders, without ever ſuſpecting that they are 
continually treading under foot the very remedy for them: why not 
endeavour to make a collection of theſe ſcattered ſecrets? ſuch a col- 
lection mult needs be very valuable. Unhappily we have to expect al- 
moſt all from chance: and perhaps for ten centuries together we could 
not by groping in the dark diſcover in ſome ſmall ſhrub, a treaſure, 
that ſavages have been long acquainted with. And thus, without de- 
crying our naturaliſts, druggiſts, and chemiſts; I am apt to think that 
the method of analyſis muſt be very uncertain, in order to hit upon the 
virtues of any unknown plant; and no better way there is, than to 
avail ourſelves of the diſcoveries already made. An academy, which 
ſhould devote itſelf entirely to this object, would render infinite- 


ly more ſervice to ſociety, than thoſe, who by methodical calcu- 


lations, and ſyſtematic combinations, have nothing more than a 
learned theory for their object. 


62. I alſo rate according to their juſt value, thoſe * re- 
ſearches, which from time to time produce uſeful applications; eſ- 


pecially when confined to ſome particular object. It is thus, Mr. 
Storck employs, for the cure of our diſorders, thoſe very plants, 


which, tilt he appeared, were deemed good for nothing but to do 
us harm. If, poiſons become medicines, in able hands, who will 
dare to ſet bounds to the enquiries of the zealous friends of humanity? 
Go on to try, to make experiments on every thing ; all nature lies 
open to your trials. Succeſs attends not every attempt ; ſhould but 


a ſingle one ſucceed, this would ſufficiently repay all the pains taken; 


after all, it is only to perſons, who wiſh well to. mankind, I addreſs 


myſelf; the hopes of becoming uſeful to their fellow-creatures, 


make them indefatigable : from thoſe, who want perſeverance, we 
are not to expect any important diſcoveries. 


63. 1 


( 9.7 
63.1 now recolle& a plant, which grows either in Provence or 
Languedoc, of a moſt extraordinary nature. The ſhepherds of the 
country, in a groſs manner make purſes or garters of it, ſuch as 
might be made of the ſtalks of flax. Theſe little tiſſues, when 
thrown into the fire, come out of it as whole, as if made of plume 
alum. I mention it only, becauſe F imagine, that ſo extraordinary 
a plant is unknown almoſt to Botaniſts ; at leaſt, I have not yet met 
with any one, who could tell its name, and procure me the ſeed ; 
though there are very few plants, ſo valuable for a virtuoſo. To 
how many entertaining and uſeful purpoſes might it not be applied ? 
After all, I ſuſpect, that what I have been aſſured as the effect of a 
plant, may be that of the Amianthus, called the incombuſtible flax; 
a bundle of very fine threads, of the length of two inches at moſt, 
found on a mountain in the neighbourhood of Banege, in the bowels 
of ſome + ſteep rocks, from which it is no eaſy matter to extract 
it. They ſpin the threads of it, and make incombuſtible cloth of 
them. This foſſil is a ſpecies of talck, different from the plume 
alum, of which they make the ſame uſe. Mr. Bertrand conſiders 
it as a kind of Aſpeſtos. * 
64. Plants may be conſidered in different points of view; each of 
which may conſtitute a ſeparate branch. From ſo many different 
branches of ſtudy, what ſucceſs have we not to expect? For in- 
ſtance, we may conſider ſome plants as perennial, thoſe that with- 
ſtand the winter's cold; others, annual; I purpoſe to ſpeak of thoſe, 
whoſe ſtem withers and diſappears ; but whoſe roots ſtrike out anew 
in ſpting: there are of them, that irretrievably periſh, after the 
latter ſeeding : It is this ſpecies of annuals, which offer to the ob- 


fervations of naturaliſts. 
65. Nature, perhaps, has originally beſtowed on each plant the 


——_— living and perpetuating itſelf, without the aſſiſtance of 


new ſeed ; I mean, every plant may have been originally endued 
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with the faculty of ſhooting forth, every ſpring, a new ſtem equally 
perfect with the old one. This holding of the greateſt number of 
them, ſhould incline us to think, that this might have been the 
general law of nature. And. yet our grain, our corn, which are 
the moſt neceſſary plants for the ſupport, of life, die away after 
their courſe of production, and each year are to be ſown anew, as 
they would otherwiſe abſolutely periſh. Had wheat, for inſtance, 
been liable to this annual deſtruction, without a natural re- produc- 
tion, it would follow, that if from tbe beginning of the world, 
men had not ſurmiſed, that this plant would ſhoot no more; and 
had they not preſerved its ſeed, this valuable production would not 
have outlived the firſt year of the creation; and we ſhould never 
after have heard of it. This notion is not quite ſo chimerical, as 
at firſt bluſh it may appear. In the firſt place we ſee that flowers, 
for inſtance, ſo embelliſhed by the hands of the floriſts, and en- 
creaſed ten, nay a hundred-fold, in leaves., or petals, have loſt in 
quality, what they gained in quantity ; fince become double, they 
ceaſe to yield ſeed. Yet it would be wrong to conclude, they. ne- 


ver had any. I ſay the ſame thing of our ſeveral kinds of corn, 


which have gone ſo often through our hands, that we could have 
altered their primitive natural diſpoſition. Secondly, We meet at 
this day with thoſe very plants, which die with us every year, to 
the root incluſively, and which in other parts ſpring up again, like 
the bay of our meadows, without ſowing them anew. This hap- 
pens preciſely in thoſe countries in which agriculture has been moſt 
neglected, and nature alone has carried on the proceſs, without be- 
ing interrupted by the officiouſneſs of man. Mr. Horrebow, 2 ce- 
lebrated naturaliſt, having been ſent to examine the productions of 
Iceland, found there among many other things, wheat, which is 
inceſſantly re- produced, like the graſs of our meadows; its grain is 
ſomething ſmaller than our wheat; but its flavour, of which the 


natives 
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natives are very fond, is delicious. Again, the flax of Siberia is 
poſfeſſed of the ſame te- productive quality; they cut it down every 
year, without ſowing or previous culture. Theſe plants, placed 
there by the hand of nature, have undergone no revolution. 

66. We ſhould, therefore, dive into and fludy the reaſon, for 
which our corn is not re-produced from its root, In this, as in all 
we have ſaid, the buſineſs is, to ſacceed in a ſingle plant, cultivated 
in a pot or box. Perhaps, by procuring the feed from Iceland, we 
might come to have fields of perennial corn: and pofſibly the care 
and attention of ſome able naturaliſt might contribute to reſtore to 
our corn this its primitive virtue. It is well known, that corn cut 
down, before the ear is well formed, ſhoots again, and produces a 
new ftalk and a new ear. And thus perhaps, by retarding its ma- 
turation, or cutting it from time to time, or checking its vegetation, 
or by dexterouſly ſuſpending its coming to perfection, &c. we might 
at length, come to ſee a new ſtalk put forth the next year, from a 
root, which we had kept from ſpending itſelf. In this caſe, the 
ſtudy of the circulation of the ſap ſhould enlighten our reſearches. 
If the root has received from above juices ſufficiently elaborated, it 
ripens; and perhaps, dies becauſe it can no longer admit any new 
juices; that is, the configuration of the fibres or pores of the root 
being altered by the elaborated ſap, freſh and new juices can no 
longer be pumped and introduced into thoſe disfigured canals. It is 
doubtleſs to the ripening and drying up of theſe conduits or pipes we 
may attribute the death of the plant. But, be that as it will, 
ſhould ſome virtuoſo by ſome induſtry or addreſs, come to conſerve 
the root of wheat, for inſtance; that faculty of reproducing itſelf, 
after ripening or maturity, though only in a ſingle plant, would 
very ſoon. ſuffice to enrich all Europe by ſo valuable a diſcovery. 
We are told, that, formerly it was uſual with the farmers at the foot 
of the Alps to run the plough over the fields, after the corn was 
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ment of hands; I ſhall only ſay, that the provinces whoſe power 


F. 3 
ſhot up, and the plant began to form joints; many of thoſe reverſed 
ſtalks, were torn and loſt ; but there ſprang ſo much from thoſe that 


remained, as by. this operation to yield a very plentiful crop. | 
67. I ſhall not here debate the political queſtion on the employ- 


gives umbrage to their ſovereigns, are highly unhappy ; that the 
number of hands in a country is a treaſure, which the miniſter may 
be ſaid to bury, when he does not make all poſſible uſe of them; 
that the price of labour is a circulation, which ſhould always have 
its free courſe, and when retarded or clogged, the body politic 
ſickens; in fine, if there was a country, ſo unhappy, as that the 
government ſhould not ſeek to abridge the painful labours of the 
inhabitants, every other nation would in general be conſiderable gain- 
ers. Not to mention the ſupport of humanity, the intereſts of com- 
merce, manvfactures, arts, or in a word, all thoſe advantages united, ariſe 
in plenty, when hands are gained, without encreaſing conſumption. 

68. Let us, therefore, ſuppoſe, that a virtuoſo has ſome plants of 
wheat, barley, or other grain in pots; that he rears them with care; 
that he repeats his trials, on the ſeed, the ſoil and the ſeaſon of ſowing ; 
that he waters them with the juice of different manures ; that he 
cuts them; and that in fine employed only, like the floriſts on a 
ſingle plant, he ſucceeds to render perennial a plant of rye, peas, or 
Indian corn, what ſatisfaction would it be, could he: encreaſe the 
ſize, the number of ſtalks, the quantity of ears, and the good- 
neſs of the grain; could he only render the ſeed ſtronger, and 
ſtouter, and that by this means the grain of wheat, for inſtance, 
ſhould withſtand the ſmut, the ruſt, and other diſorders; in fine, 
whatever diſcovery he might make, it would, doubtleſs, equat the 
pleaſure of having doubled the flower of the Euphraſia, the little 


Centaury, or the Orchis, and having procured to theſe ps: cnplg 
diſtinguiſhed rank in our parterres. * OO! 


69. The 


| 


YZ 
C W373 


69. The diſorders of plants are of two great conſequences not to 
require exact obſervers. We have not as yet diſcovered ſufficient 
remedies for prevention, nor ſpecifics for cure. This ſtudy is more 
extenſive than at firſt it appears. There was a perſon, who afſum- 
ed the title of Tree-dotor. He inſiſted to have the patients brought 
home to him: and it is ſaid, that he often reſtored them to health 
and life, a ſick fig, or orange tree, muſt be pulled up by the root; 
he inſpected their parts with care and then treated them, by bath- 
ing, or by amputation ; and he preſcribed a proper diet. But, all 
this apparatus of ſeeming quackery, failed not to have often a good 
effect. | 

70. Among the endemial, and perhaps epidemic diſorders of 
plants, ſeveral owe their origin to different inſets, ſome of which 
naturaliſts have already diſcovered, under the name of gall-inſects, 
&c. and doubtleſs good microſcopes would diſcover a great many 
more. One thing is ſure, and very ſurpriſing, that there are vaſt 
numbers of inſects, which are never found, but on certain parti- 
cular plants. This mutual analogy between plant and inſect is 
extremely curious. We ſow for inſtance, the ſeed of a plant of 
very diſtant countries ; and though at a hundred, or perhaps a thou- 
ſand leagues from the place of its nativity ; yet we ſhall foon find 
on the ſtem, the leaves, or the flowers, the little inſe& that is 
peculiar to it, though unknown all over the neighbourhood. Se- 
veral caterpillars go by no other diſtinguiſhing name, but that of 
the plants, on which'they ate excluſively found. To compare theſe 
mutual relations, we ſhould be better acquainted with the diffe- 
rent principles of ſenſitive and vegetative life; and without apply- 
ing here the ſyſtem of Spinoſa, it might perhaps, ſuffice to dive 
into the primitive cauſe of the ſubſtantial forms of the peripate- 
cians; as, for inſtance, that of the configuration of the ſalts of 
plants, whoſe cryſtals conſtantly affect a particular figure, 


71. But 
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71. But to return to matters of practice; what is it that is meant 
by the death of plants? Could we proceed but a ſufficient length 
into this queſtion, art might ſoon, poſſibly, ſucceed to bring them 
to life again; I only mean a great many of thoſe, which we uſu- 
ally give over. The diſarrangement of the fibres, the ſolution of 
continuity in the veſſels, obſtructions; infine, the deficcation of the 
parts; this is nearly, the ſum of all our knowledge. It is by ſtudy- 
ing this mechaniſm in large trees, we ſhould come to be inſtructed 
in the phyſical detail of plants. Let us endeavour to compare ideas. 
We imagine, we know what is the life of plants. A gentle moiſ- 
ture, an inſenſible, or a moderate degree of heat, keep up the mo- 
tion of the ſap; their growth, their vigour, their freſhneſs aſſure 
us, that they live, and announce their health. We alſo know that 


any degree of exceſs kills them: too much moiſture, too much 
_ drought, froſt, exceſſive heat prove their ruin. In fine, the diſar- 


rangement of their eſſential parts, is generally the cauſe of their 
death ; which, in conſequence of this our knowledge, ſhould be no- 
thing elſe but the interruption of the vegetative functions; the firſt 
and principal is, doubtleſs, the circulation, or if you will, the courſe of 
the ſap; for ſome will have it, that the juice duely elaborated, riſes, 
and reaches the extremities of the plants, never to flow back again ; 
whilſt others pretend, that it circulates; what may be depended 
upon is, that the moment this courſe or motion ceaſes, the plant 
dies. Might we not, by the ſtudy of nature, find out remedies in 
this caſe? Gardeners know how to cure fractures, cuts and other 
the like accidents; which deprive the parts cruſhed, the branches 
broken, the bark torn, of that Juice, which can no longer reach to 
them. All I mean by this multiplicity of words, is to make our 
agronomes or virtuoſi in agriculture, ſenfible, that by the anatomy 
of plants and the analyſis of their juices, we might hope to give 
ſome principles for a vegetable ſurgery. 


72. The 
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72. The cure of ſick plants would alſo require a peculiar ſyſtem 
of phyſic for their internal diſorders; by means of which we might 
poſſibly prevent the withering of the fibres; or remedy it, when 
happening. It is of their death I would ſpeak, conſidered as either 
the cauſe or the effect of this their withering. For inſtance, theſe 
withered fibres might have preſerved their ſuppleneſs, had they been 
ſmeared with, or well ſoaked in certain unctious, reſinous, balmy, 
&c, particles; hence it is, that all the trees, which contain any 
of theſe reſinous ſubſtances, retain their verdure amidſt the ſevereſt 
froſts, We find in the frozen countries of the North, ſome of 
thoſe reſinous trees, which, for ages together, have bid defiance to 
the bittereſt colds. Might not art employ fome ſuch ſimilar helps? 
It is well known, that eggs may be kept freſh for a long time, by a 
coat of varniſh: we might at leaſt preſerve from froſt our ſhrubs, 
by bruſhing them over with certain kinds of pitch. Mr. Evelyn, 
recommends tar, for doing over young trees, to preſerve them from 
inſets. 

73. M. de Juſſieu has preſented a memoir to the academy, in 
which he pretends to prove, that the life of plants refides in the 
pith, which extends itſelf to all the branches and buds. But what- 
ever be the cauſe of the withering of the fibres, the only thing to 
be done is to re-eſtabliſh their organization and ſuppleneſs, in order to 
reſuſcitate dead plants. Theſe reſearches require a good many trials, a 
deal of patience, and an apparatus of good microſcopes, &c. I ima- 
gine, that humectation might be productive of extraordinary effects; 
but, then, what liquid muſt be uſed for the purpoſe; with what 
degree of heat, in what manner, at what time, &c? ſeveral young 
trees, having been taken out of the ground, in order to be tranſ- 
planted, but happening to be neglected for feveral months, they 
died, or were in conſequence thought to be dead; but they were re- 
ſtored to life in the following manner; being laid to ſteep in a large 
back, 
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back, in which the butchers had waſhed the entrails of the cattle 
they killed : they recovered by this water, impregnated with animal 
particles, in four or five days, a new vigour, as by a charm. I ſhall 
here moreover add, that a fine pear tree, being dead, or thought to 
be ſo, ſhot anew, and continued to do ſo from year to year, in con- 
ſequence of a large dead dog being laid on its roots. By theſe facts 
I am inclined to believe, that we might poſſibly derive conſiderable 
benefits from the animal kingdom for the cure of our ſick vegeta- 
bles. I ceaſe not therefore to invite the virtuoſo's in agriculture to 
make ſome more experiments on this ſubject ; for certainly thoſe, 
that ſhall ſucceed in bringing dead plants to life again, ſhall acquire 
from this, a much -more valuable and endearing reputation, than 
from all the learned duſt of the ſchools. | 


CHAP. vl. 


Of Seeds. 


74. A LL vegetables, doubtleſs, have their ſeed; but many of 
them conceal it ſo well, as to eſcape the eyes of naturaliſts; and yet 
we fail not to have ſuch plants in plenty ; and our gardeners raiſe 
muſhroms at pleaſure “. Truffles, as being a more excellent pro- 
duction, deſerve to have their true origin diſcovered. - The artificial 
plantations that have hitherto been made of them, are ſcarce worth 


mentioning. A virtuoſo, who could furniſh the world with truffle- 
feed, would make a fortune. 0.4 


r 


* See Ghiareſchius in Vallemont's Natural Curioſities. 
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75. It is' now well known, that vegetables are male and female, 
and that a ſeed cannot be perſect, unleſs it has been fecundated by 
the male. This concurrence of the two ſexes is generally found 
united in the ſame plant; but, as this happens not always we ſhould 
labour to know exactly this diſtinctive detail, in order the more to 
procure the perfection of grain or ſeed. | 

76. It ſeems that at the time a plant produces its ſeed, it is in a 
ſtate of labour, if I may be allowed the expreſſion, and it is then, 


it requires the moſt attention and ſuccour; and yet in theſe circum- 
ſtances we. always leave nature to herſelf; ſhould ſhe not be aided 
and watched in the critical moment? This time, ſo much neglected, 
is preciſely the moſt eſſential; it is the principal end of vegetation ; 
it is there all the functions of nature terminate. How many acci- 
dents may ſhe not then be liable to? The ſmalleſt breath of air diſſipates 
this ſeminal powder in the inſtant of its maturity. We may poſſi- 
bly owe many barren years to the neglect of a ſingle moment: 
harken, to what I am about to ſay. There is, in the imperial 
ſummer garden of Peterſburg, a Date tree, tranſplanted thither 
under Peter the Great, a hundred and fifty years old; and, for 
years paſt, has borne flowers, without ever yielding any fruit. It is 
a female, and its barrenneſs was owing to there being no male in 
its neighbourhood. The gardener having procured ſome of the pro- 
lific powder, which adheres to the antherz, or apices of the male 
flowers, took the following method to fecundate the female. Hav- 
ing but a grain weight of this powder, which had been ſent him 
from Carlſruh, and chooſing the time, when his Date tree had 
but ſeven flowers ; then, taking a very fine pencil, he gently laid 
ſome of this powder on, three times a day, for about three weeks ; 
and, this operation produced above fix hundred Dates. It is remarka- 
ble, that this powder was carried three hundred leagues by the poſt 
in the coldeſt weather. I imagine that this experiment ſhould make 
G us 
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us advert to the moment in which the powder ſhould be dropt on 
the flowers. | 

77. The Violliers, called QUARAnTAINs, yield a feed, of which 
but one in forty, or at leaſt one in a great number, yields a double 
plant. I have been aſſured, that, to procure a ſeed, that ſhall give 
only double plants, nothing more is requiſite than to inoculate the 
ſhoot with fingle flowers, which is to give the ſeed, on a ſtock with 
double flowers. Though I do not warrant a trial, I have not my- 
felt verified, I cannot forbear propoſing it, in order to give riſe to 
thoughts, of which a happy application may be made. In other 
reſpects, it ſeems highly probable, that by engrafting any kind of 
branches, which are to bear ſeed, on ſtrong and vigorous ſtocks, the 
ſeeds ſhould thereby doubtleſs acquire a better conſtitution. See 
ſection 104. 

78. The time of fowing is likewiſe ſomething very nice. There 
are, Who put their ſeeds to ſteep in certain liquors, before they 
commit them to the ground. Theſe are waters impregnated with 
nitre, lime, dung, &c. Brine, by preſerving the ſeed from inſects, 
likewiſe facilitates GERMINAT10N. Some ſeeds require, to have their 
ſkins ſoftened, each has a different peel, fkin, rind, a different cover; 
and it ſeems, that as every crop depends on the ſeed, we ſhould 
have a very ample and particular treatiſe on this ſubject alone. 

79. There are ſome virtuofi, who make plants ſhoot, grow, and 
come to ſome ſize, in a few hours; and all this by means of the. prepara- 
tion of the ſeed. The method of haſtening the unfolding of the germ 
has ſeveral advantages. Poſſibly, by this means, we might come to bave 
two crops the ſame year, inſtead of one. And there are ſeeds, and 
nuts, that continue ſo long uſeleſs in the earth, we ſhould gain con- 
ſiderably by abridging the operations of nature. We are therefore 
to make trials with different liquors. I ſhall here, as an inſtance, 


tranſcribe what the Abbe Vallemont, ſays on this head; ſet a bean, 


ſays 
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fays he, to ſoak for eight days in oil of olives, or in its lees; and it 
will ſhoot almoft directly, if you plunge it into the crumb of a hot 
loaf, And he aſſures us, that with dung liquor, with earth well 
prepared, and a ſmall degree of heat, we may have, in leſs than 
two hours what will make a very good fallad. I cite theſe experi- 
ments, in order to ſhew the poſſibility of ſome happy diſcoveries 
on this head, and of their valuable application in agriculture, 

80. The mixing of ſeeds, may moreover produce agreeable varie- 
ties, as well as uſeful productions. Odours and colours may, it is 
faid, be communicated by means of the ſeed. What a number of 
experiments, therefore, might we not make, in order to create, as 
it were, new ſpecies, and to vary and improve thoſe we are already 
_ poſſeſſed of? We ſhould employ ourſelves in diſcovering, what drugs 
there are, which are capable of inſinuating into the pores of ſeeds, 
and into the fibres of tender roots. Many plants partake of the 
colour of the foil in which they grow; the taſte of the earth is 
alſo communicated, and ſome wines taſte of the fire ſtone, or pyrites ; 
becauſe, as is ſaid, they are produced amongſt ſtones of that kind. 

81. For what length of time can ſeeds retain their GERMINATIvE 
virtue? The ancients extended this term to forty years. But, beſides, 
that each ſpecies of ſeed ſhould be more or leſs long-lived, the man- 
ner of keeping them in ſtore ſhould contribute much to their longer 
preſervation. For inſtance, when we want to tranſport them to 
very diftant countries, in very hot weather, and even acroſs the line, 
nothing more is requiſite than to encloſe them in glaſs bottles well 
ſtopt, or luted, and then fink the bottles in water: ſeeds keep ex- 
tremely well in this way. 

82. But, when they have loſt this germinative faculty, is there 
no poſſibility of reſtoring it? There are ſo many valuable plants, 
ſo many ſeeds, which we are every day forced to throw away ; poſ- 
fibly ſome peculiar juices or vapours may be ſufficient to recover them. 
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In fine, I repeat it, that the ſtudy of ſeeds, is ſtill in its infancy; 
and demands the obſervations of philoſophers. The Jeſuit Ferrari, 
ſays, that if we mix ſeveral ſeeds of the ſame kind, but of different 
colours, in a caſe of Elder-tree, in order to depoſit them in the 
earth, the germs will mix, and yield a plant variegated with many 
different colours. This trial might be applied, in order to vary in 
the ſame manner the odour, the flavour, and all the other qualities 
of vegetables, &. Who knows, whether we might not ſow ſeeds 
in the bark of ſome other plants; in the pulp of leaves; in the calix 
or amianthus of flowers; in the fleſh of fruit; in the pith, &c? 
Only make the trial. 


C HAP. VIII. 


Slips, or Cuttings. 


83. I F art has ſometimes the better of nature, it is certainly in 
the uſe it makes of cuttings. Inſtead of following the ordinary 
courſe of planting young twigs, or ſowing feeds, we cut a branch, 
which we thruſt into the earth by one end, and we have a new 
plant equal to that from which it was cut. By this method, 
we fave ſeveral years, and preſerve preciſely the ſame quality of 
trunk, much of which we loſe in the way of ſeed. The grape, 
for inſtance, produces from its ſtones, only wild grapes, &c. 
theſe advantages ſhould engage cultivators, to ſearch out all poſ- 


ſible means, in order to be able to uſe the ſame method for all 


plants. 
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plants. Several philoſophers have pretended, that all trees might 
be made to come by cuttings. How happy a diſcovery for agri- 
culture, ſhould this practice ſucceed on all ſubjects: it might 
poſſibly be extended to herbs. 

84. They are, generally, the porous ſorts of trees and ſhrubs, 
whoſe branches, when cut to pieces, and ſtuck in the ground, take 
root without any farther trouble. Such are the Sallow, the Poplar, 
the Elder-tree, the Vine, the Gooſeberry-tree, and all the pithy 
woods, which greedily ſuck up the water. This poſſibly depends 
on the diſpoſition of the fibres, on the ſlight adhefion of the bark, 
on a plentiful pith; infine, on whatever indicates an extraordinary 
degree of openneſs in the veſſels. Therefore, nothing more, per- 
haps, would be requiſite, than to facilitate this evolution or unfold- 
ing, in the caſe of every other plant, and put them in a condition 
to imbibe a ſufficient ſtock of moiſture, before they put forth any roots; 
we might poſſibly ſucceed in this, by previouſly laying the ends of the 
cuttings in water, there to ſoak to a certain pitch ; by the uſe of 
different liquors, with a ſlight degree of heat, or a different ma- 
nure; by ſeaſonably removing a portion of the bark or of the 
fibres of the wood; by inſerting a few grains of barley or oats into 
the pith, or into the wood; by duely attending to the ſtate of the 
ſap; by introducing ſome of it into borings made in the cuttings ; 
by frequently watering them, &c. there are a thouſand trials to be 
made, from which we may expect ſucceſs. I muſt here obſerve; 
that, in ſticking the cuttings in the ground, we are to take care, not 
to meet with any flat ſtones, on which they might ſettle; as th's 
would ſhut up in part the lower end, and conſequently retard the 
paſſage of the moiſture. 

85. Asa very pretty wood might be formed in a day, by big, 
in ſufficient quantity, cuttings of the Linden- tree, or lime; how uſeful 
would it not be, were we alſo to plant in a day, by ſetting flips in 

the 
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the earth, a foreſt of oaks or elms; equally uſeful and agreeable 
would it be to plant an orchard in a day; conſidering how quickly 
the boughs and ſprigs of the wild Quince-tree take root, we may 
have the greater hopes to ſucceed with branches of the Pear or 
Apple-tree. 

86. There are ſome plants, which we already know to come by 
this method ; and, no doubt, there are ſeveral others, which only 
want the attention and aſſiſtance of ſome virtuoſo, to procure us the 
ſame advantage. The application, which might be made of this 
diſcovery, would perhaps be one of the moſt valuable, we know of 
in agriculture. We might then bid defiance to cold, froſt, and all 
thoſe other inconveniencies, to which all young plants, ſo tender in 
their infancy, are expoſed, Floriſts ſhould here be propoſed for mo- 
dels, and their ſucceſs in their different layers or ſhoots invites to 
this. We ſhould then become gainers, both in point of 1 88 
quality, and time. 

87. 1 have ſeen a very fine Mulberry-tree, which was a large 
branch, cut from a large tree. The lower end was cut tapering to 
a point, in order to fix it in the earth, as a ſtay or prop to a vine- 
arbour. It was of the ſize of a man's thigh, and ſeven or eight 
feet in height, when fixed. I in vain put ſeveral queſtions to know 
preciſely in what ſeaſon it had been planted, if it had been a long 
time cut, and if the parent tree was in ſap, &c. but, I could get 
no ſatisfaftory anſwer, with regard to any of theſe circumſtances, 
which I wanted much to know, | 

88. What has happened once, may happen again; or, rather, 
ſhould always happen. All that is requiſite, is to combine the ſame 
circumſtances, and we may be ſure to find nature always conſtant in 
her operations. We ſhould, therefore, carefully ſtudy the cauſes, 
which concur to make a ſtake take root, and the different aſſiſtance, 
which each ſpecies requires; and then the vegetation will always 
anſwer. 89. We 
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89. We all know how eaſy it is to obtain Pine- apple plants, by 
planting the little tufts of leaves at the extremity of the fruit. The 
gardeners, before they put them in the earth, wait till they are fa- 
ded and half withered. This obſervation may ſuggeſt ſome uſeful 
hints with regard to other plants, provided we can diſcover the rea- 


ſon for which they ſuffer pine- apple leaves to fade and wither. Per- 


haps, they are in that ſtate more tender, and thus being flaccid and 
deprived of humidity, they the more greedily draw the ambient 
juices, Were they to be laid in the ground full of ſap, they would 


not take into their turgid pores, ſuppoſed to be ſated with the old, 


any new juices: and thus far from reſuming life, this their ſtate of 
freſhneſs would be changed to a ſtate of maceration and putrefaction, 
full as they are of a ſap, of which they could not get rid. What 
I here ſay, being only my own conjecture, I invite naturaliſts to en- 
quire into the truth of this operation; in order to the management 
of cuttings, which may have any analogy with the pine-apple leaves. 
We might, perhaps, by this means come to form Artichoak-beds 
with the wreck, or broken remains of the branches of a ſingle 
plant. 

90. But, as every genus, and even every ſpecies of plant, has its 
own peculiar qualities and wants, we muſt try, and again try; 
ſometimes by planting leaves only, as is uſually done, with re- 
gard to the Opontia, or Indian Fig; ſometimes by ſeparating the 
filaments of the little cutting at the end, by which it is ſtuck 
into the ground, as in the caſe of certain flowers ; and fometimes 
planting the fruit. Potatoes are propagated by cuttings, each of 
which produces a ſtalk, iſſuing from the part where there is an 
eye, and forms a perfect plant. In fine, every part offers itſelf to 
the diſquiſitions of cultivators. When may we venture to ſay, that 
all trials are exhauſted, and that none remain to be made? 


91. As 
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91. As it is in the bark of plants, that the principal proceſs of 
nature is carried on; as it is a change in the bark, which eſſentially 
conſtitutes a change in the ſpecies, as is evident by graſts; and as, 
infine, it is the bark, that annually enlarges the diameter of trees, 
and as a ſolution of continuity in the bark may bring on the death 
of the plant; it is upon the bark principally that the niceſt trials 
ſhould be made, 1a order to obtain both a theory and practice, adapt- 
ed to all vegetables, both in general, and in particular. 

92. I ſhould here add the intereſting diſcovery made on this head 
by M. Lignon, his moſt Chriſtian Majeſty's Botaniſt for foreign 
plants. This gentleman has found out the ſecret of provining or 
propagating by layers, every kind of plant: he took ends of branches, 
or ſprigs, and put them in a phiol full of river water, which he 
ſhifted three or four times a week ; and, by this means the young 
branches put forth roots. The great ſucceſs he has had, ſhould pre- 
vail on the virtuoſi to repeat theſe trials. This method might, per- 
haps, be farther improved, and adapted to every kind of vegetable. 

93. There are herbs, which, like trees, may be reared from cut- 
tings: little bits of the tithymal being planted, have produced young 
plants. The characia's, the myrfiruites, the cypariſſia's, and many 
others have anſwered equally well. What a remarkable epocha in 
the annals of Agriculture, to be able to diſpoſe every herb what- 
ever to take root with equal facility. 

94. But, here I would be underſtood to mean all cuttings and 
ſlips, under what name ſoever : for, when one method does not ſuc- 
ceed, we mult ſubſtitute another. For example, we pare a branch, 
without ſeparating it from its ſtock, bend it down into the earth, 
and ſecure it in that ſituation; and when it has taken root, we wean 
or part it from the ſtock : and I imagine, that this operation might 
be applied more generally and be made to anſwer quicker, 


CHAP. 


1 
CiHAP. IX. 


Of Youngs Shoots. 


95. Th ERE are ſeveral trees, which, they ſay, never die with- 
out heirs. For inſtance, when a fig-tree, a bay-tree, a cheſnut- 
tree, &c. happens to be cut down, be the trunk ever ſo withered 
and dry, yet ſeveral freſh, green, and vigorous ſhoots are ſeen to 
ariſe, It is plain, that the roots of theſe trees never wholly die, 
and from the living parts theſe new plants ſpring forth. On more 
thoroughly inveſtigating this proceſs of nature, we might, perhaps, 
come to get ſome good from the old roots of other trees, and even 
of herbs, which we now give up, as the plant is ſuppoſed to be dead. 

96. What may be depended on is, that theſe ſhoots partake of the 
nature of the ſtock, on which another ſpecies ſhall have been grafted. 
Thus we ſee wild quince. branches iſſue from the foot of a pear- 
tree; whence it follows, that the ſap does not circulate, and that 
it is ſtill, quite to the part of the graft, ſuch as the root draws. 
On conſidering therefore the mixture of two ſpecies, as of two trees 
mutually exiſting in each other, the one is dead without the other 
being ſo; at leaſt, if the mortal cauſe comes from above, the ſtock 
may continue to have life, when the part grafted is periſhed. 

97. We might, therefore, make greater uſe of this regenerative 
faculty in the roots of vegetables, and procure a greater number 
of young trees from one of theſe ſtumps, which produce ſo many 
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ſhoots; and by diſpoſing them for that purpoſe, a ſingle root would 
prove a nurſery, or ſmall foreſt of cuttings. 

98. Beſides the ſhoots, which the roots yield, there are others, 
which iſſue indifferently from the trunk and the branches; ſuch, 
as thoſe, which the gardeners call normandte. Theſe, perhaps, might 
grow to trees, by being parted, with ſome of the bark, on plant- 
ing them, in a proper ſoil, and at a proper ſeaſon. It ſeems, 
nothing more is requiſite, than to ſoften this portion of bark, and 
fit it to become afterwards a root. 

99. Not only trees produce theſe ſhoots ; but ſeveral ſpecies of 
plants. Some kinds of cabbages, for example, ſhoot out a num- 
ber of young branches on every ſide, after being ſtript of their 
firſt growth; and in ſome countries they are kept, for years to- 
gether, and thus made to yield ſeveral crops. There may be many 
other vegetables poſſeſſed of the like uſeful faculty, without our 
ever making the beſt of them; or, at leaſt we might beſtow this 
quality on thoſe, which have it not; or, prolong it in thoſe 
poſſeſſed of it already. Turnips, large radiſhes, parſnips, carrots, 
&c. produce leaves in abundance after they have been ſtript of 
their firſt growth. By ſowing them early, and then cutting 
them, we may obtain ſucceſſive crops of excellent forage, as long 
as we can preſerve the roots alive in the earth. Theſe plants 
are delicious food for horned cattle, and make cows give a great 


deal of milk. And what I have ſaid on theſe, may be tried 
en a thouſand others. 


CHAP. 


CHAP, X. 


Of Grafts. 


100. TI E practice of inoculation and grafting may be reckoned 
amongſt the moſt entertaining diſcoveries in agriculture, When 
once we have ſubjects, they may be eafily tranſmuted into all 
the ſpecies of trees we can defire. And, if not content with theſe, 
we may again metamorphoſe them to others, without end. But, 
it is to be lamented, that this admirable art, ſo eaſy, and withal 
ſo uſeful, is left to the rote of the blind practice of gardeners, 
who, to a man, regularly repeat this operation, juſt as their 


fathers practiſed it, without ever troubling their heads to bring 
it to perfection. And yet, what a number of curious experi- 


ments ſtill remain to be made, either upon it, or with it? And, 
ſo far from attempting any, we have almoſt forgot thoſe we 
owe to mere chance. Some ſhepherds, out of amuſement, en- 
grafted a mulberry on a fig-tree, or a fig-tree on a mulberry ; 
and nature gave them a new tree, and a new fruit, before un- 
known. And, even the ſicamore, delicious as it is, is at this 
day almoſt unknown in countries, where the mulberry and the 
fig-tree are common. 

101. Should not this inſtance excite the attention of virtũoſo's? 
How many new ſpecies might not be created by attempting a 
variety of alliances? As the floriſts, whom I always mention with 


complacency, have varied almoſt without end, the ſpecies of the 
H 2 ſame 
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fame flower. We are ſtill ſtrangers to the extent of nature's 
power in the vegetable department. We know, indeed, that 
animals produced from two different ſpecies can form limits, 
which cannot be ſurmounted ; but this holds not of vegetable mules, 
if I may be allowed to diſtinguiſh by this name the new produc- 


tions of two different plants. It ſeems, therefore, that it is poſ- 


ſible with eaſe to multiply, to create new ſpecies, and perhaps 
new genuſes, by wedding different vegetables together ; ſince cul- 
tivation alone, produces ſuch a variety in our flower-gardens. 

102. There are ſo many barren trees, which would perhaps 
yield fruit, did we diſcover the art of grafting branches of fruit 
trees upon them. And, what may be expected from trees, which 
never bore any fruit, may be expected with better reaſon from 
thoſe that have. The ſap in the roots of vegetables, has perhaps 
greater affinity, in the ſpecies, the molt different, than we imagine. 
It is by mounting up the ſtem, and acroſs the fibres of the bark, 
the pith, the leaves, and flowers, it is elaborated in a different 
manner, in order to become a different. fruit, On narrowly in- 
ſpecting and cloſely watching the progreſs of nature, we may be 
convinced, that, in the ſame pot or box, we may raiſe a ſweet, 
or a bitter, a wholeſome or a poiſonous plant, &c. The firſt 
' elaboration is doubtleſs performed in the mouths or orifices of the 
roots; but, I ſay, that there the difference is not fo eſſential, but that 
the ſap may undergo another coction. This is what happens 
hitherto in all ſubjects, that undergo grafting. But, it is poſſible, 
that a plant, which refuſed to ſuckle ſtrange graffs, when ap- 
' plied in the common way, might intimately unite with the ſame 
graffs, if inoculated on the roots. 


103. After the trials made on the roots, come thoſe, which may 


be made on the other parts of the plant. We might, for inſtance, 


refine on trials of new inoculations, by endeavouring to ſeparate 


the 
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the ſeveral membranes of the bark, by parting the bark from the 
other coats that lie under it; and by performing he ſame ope- 
ration on the graff. As each ſubject has its on peculiar co- 
vering, it is perhaps by removing” a fine ſkin, or a light cuticle, 
and ſubſtituting for it one of another kind, that we ſhall come to 
form new alliances. What a vaſt career opens here ls. 266 the 
imagination | 

104. This practice ſhould be treated with more delicacy than 
it uſually is. The operation is ſcarce ever performed, but on 
hard and ligneous bodies: trees and ſhrubs are the only grafted 
ſubjects; we ſcarce ever hear, that a buſh, or an herb has been 
inoculated : but, I continue repeating it, that the proceſs of na- 
ture is the ſame in the hyſſop and the cedar of Lebanon. Why 
attempt we not grafting all the plants in common uſe? For 
example, annuals, upon perennials; the weak upon the ſtronger 
and more vigorous. See ſection 77. 

105. I own that to graft fine and delicate plants, an atten- 
tion more delicate ſtill muſt be uſed. But the plant, though 
ſenſible, is always immoveable, and ſtands every, the moſt painful 
operation. We may, therefore, make trials at full leiſure; and 
repeat them on the bark, or rather between the different coats; 
on the ſtem, as well as on the roots, &c. 
106. By extending inoculation to the minuteſt ſpecies, we may 
ſtill vary them: I mean, that, as grafts of trees anſwer on 
ſhrubs, as the pear-tree on the hawthorn; buſhes would per- 
haps, ſucceed on trees, herbs on buſhes, &c. Cats and rats 
are ſaid to have coupled: there is a much ftronger preſumption 
of ſucceeding in coupling the different ſpecies of the vegetable 
kingdom. On obſerving their time of ſap, as we do that or 
the rutting and pruriency of animals; we have the opportunity 
of cauſing them to ſubmit to any trials we pleaſe ; very different 


in 


* 


_— 


— yo 
P LE = 
> — 


- <tr 4 r 2 2 — 
3 


- „ 
3 2 4 
* —— © — 


"ow 


. if Bi Hs 


—— — 2 i dE — — 2 
— — 
— — 
— 


whocowndaby: 


GR = — ==. 
.. DE ͤ— 1 
* — 


Wo 


es — — 


* 


2 ů ²⁰ðBBo2 


c 


— 


— 
——_— — ——____—_ rH". 


— — 
"en 
a 4. -c 2<* * = 75 
— KY — = 
— 
— 


mne * Rs. — 
— 
2 
— bi << Rs * 


— 1 — A 2 _ 
AZ — 8 — 
=O = —- 4 
pd > S 
N — 
— 


( 


in this from animals; plants have a boundleſs docility z of which 
learn to take advantage. | 

107, Could we not avail ourſelves of foreign roots? I am going to 
explain myſelf: there are plants, that kill or choak all in their neigh- 
bourhood; there are others, on the contrary, which ſeem to com- 
municate around them a vegetative virtue. After a crop of black 
corn, for inſtance, the field appears quite naked and deſtitute ; 
but after a crop of oats, it is ſo full of graſs, as to reſemble 
a meadow. There are ſome perſons, who avail themſelves of 
this vegetative property of oats; when they ſet tender cuttings, 
or offsets in the earth, they thruſt a few grains of oats into 
the part, which is to be buried in the ground ; theſe grains 
quickly ſtrike root; and theſe roots, in all probability, unite with 
and adapt themſelves to the cuttings, or offsets, and perform 
the office of foſtering-nurſes, by them ; till they have ſtruck their 
own roots. This is what I mean by availing ourſelves in GRAFTING, 
of foreign roots; a practice, which, if verified and thoroughly 
underſtood, might, perhaps, produce a number of new indivi- 
duals; or, at leaſt procure to many plants an opportunity of 
growing by cuttings. If the branches of all plants, ſet in the 
earth wither and die; it is certainly for want of nouriſhment: 
and thus, ſuppoſing the roots of oats capable of adminiſtering 
to them an early ſupply, they would have time to ſhoot fibres 
at their leiſure, if thoſe of the oats did not ſuffice. Thus, it 
ſhould ſeem, that no branch of a plant or tree, could any longer 
periſh or die, if ſupplied in this manner, with foreign roots, &c, 

108. As the flowers of vegetables have need of fecundation by 
germs, (See ſections 75, 79.) an operation ſtill more delicate than 
any of the preceding might be tried; to give, -for inſtance, to 
female plants a fecundating powder, taken from the male of ſome 
other ſpecies. It is the buſineſs of botaniſts to point out the 


proper 


E 

proper ſeaſon, in which the ſtamina ate loaded with germ; and 
what are the plants that require this affiſtance; and what are 
thoſe that have the two ſexes; as we might, in the caſe of theſe 
laſt, make trials, by depriving them of their own fecundating po-w-- 
der, and ſubſtituting another. Here again innumerable trials offer. 

109. If every part of a plant ſuggeſts trials to be made upon 
it ; ſeeds may alſo in their turn claim our attention : might we 
not inoculate one grain upon another; convey the germ of one 
into another? Let us, for inſtance, take a large bean, the parts 
of which fall better under our ſenſes ; after putting it in a moiſt 
place, the ſkin and coats become ſoft, the lobes (well and are eafily 
parted, the germ increaſes in ſize, ſhoots forth, and begins to 
lengthen : might we not, I ſay, part and remove this germ, and 
lodge it between the two lobes of ſome foreign plant, moiſtened 
and ſoftened in the ſame manner with it; and fitted to ſerve 
for the firſt nouriſhment, and for the evolution of the tender 
roots? This little manœuvre would, no doubt, require a greater 
degree of nicety, when performed on ſmaller ſeeds; but, then it 
might be attended with ſurpriſing ſucceſs ; in the ſame manner WY 
as in the ſicamore, we might create new beings. 

110. Bulbous plants, perhaps, would better than others ſubmit 
to this trial; becauſe bulbs perform, at once, the ſeveral offices 
of ſeed, root, and nouriſhment, and becauſe they conſiſt of larger 
parts, which may be eaſily divided. Open then theſe bulbs, to 


the ſecond, third, or fourth coat, &c. convey this germ, thus } 
ſtript, and which ſhall reſemble a very ſmall bulb, into the coats 'f 
of another, from which you ſhall have taken the heart, or core, | 1 
and which has an equal number of coats; then carefully fold "| 
them both up. I imagine, that theſe germs will each of 1 
them continue to grow, and probably yield a new ſpecies. The 1 
hopes of becoming creators, are well worth the ſaerifice of ſome | i | 
bulbs i ] 

& 5 
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bulbs of tulip, to be conveyed into thoſe of the hyacinth, or 


tuberoſe: I ſpeak not in favour of floriſts only, but of natura- 


lis in general, who, might here find ample matter of exerciſe, 
amuſement, and creation, 


111. It is thus, that by intermixing different ſpecies, exotics 
with natives, good with thoſe more ſo, little with big, weak with 
ſtrong, by cuttings, graffs, ſeed, upon barks, roots and flowers, 
by means of ſap, juices, ſalts, aſhes, in the pith, the wood, the 
germ, the ſeed; by varying the foil, the manure, the cul- 
ture; by repeating, in fine, one or more trials on the ſame ſtem : 
it is this, I ſay, that by eſſays repeatedly made, we ſhould ſuc- 
ceed to enrich ſociety with mongrel or mixt plants, which have 
not yet had an exiſtence, and to improve thoſe we have already, 


CHAP. XI. 
Of Botany. 


112. TI E knowledge of ſimples is, too dry and detached a ſtudy. 
The botaniſt is content with finding out the names of plants, 
thoſe they have now, and thoſe they formerly bore; he leaves 
to the floriſt the care of ſtocking himſelf with flowers Gar- 
deners ſhould ſearch out the plants that are fit for the kitchen; 
phyſicians ſhould ſtudy the virtues of the plants, they want to 
uſe; apothecaries ſort them; chemiſts analyſe them; farmers know 
thoſe they ought to cultivate, &c. But why does not the bo- 


taniſt 


1 


taniſt point out to every profeſſion the vegetables, the beſt adapted 
to it? Inſtead of being a barren ſcience of words, botany, might 
then, and ' ſhould, be made a general guide to almoſt all the arts. 
113. I affirm not, that an herbaliſt is to dive or go deep into 
all the properties of vegetables ; though this would render that 
ſcience” almoſt divine, and the benefactreſs of all the reſt; yet 
this would require too much application; and man lives not 
long enough to anſwer that purpoſe. I could at leaſt wiſh, 
that not content with being a cold, dry naturaliſt, a botaniſt 
added to the names of ſimples, the abridged and n hiſtory 
of each ſpecies. | 
114. Speaking, for inſtance, of ſpurge, called in Latin LATHYRIS, 
in Gorman SPRINGKRAUT, in French EyuRGE, &c. after giving 
all theſe different names, they ſhould give the deſcription of it, 
with its virtues, &c. In fine, it ſhould be faid, that, in ſome 
countries, it is uſual with farmers to lay down their fields with 
it, and that to great advantage: as it is a moſt excellent food 
for black cattle; makes cows yield great plenty of milk ; forms arti- 
ficial meadows, which, are perhaps, the moſt commodious and 
uſeful of any others. They might add, that it is cuſtomary' to 
tie down each beaſt put into theſe ' meadows by the foot, by 
means of a large ſtick, one end of which is faſtened to the 
animal's foot with a ſmall chain, and the other ſecured by a 
ſtake driven with a mallet, or club into the ground ; that when 
the animal has eaten up all the ſpurge within his reach, the 
ſtake may be removed, and driven into a different ſpot. There 
is fo much advantage in this œconomical contrivance, that I 
could not forbear deſcribing, and recommending it, as fit to be 
followed in every kind of meadow, and in every place where 
forrage ought to be faved. From this ſhort relation, many, who 
never heard of it, will learn the uſe of this valuable plant, and 
I be 
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be taught a ſimple and eaſy method, by which to feed double the 
number af cattle with the ſame quantity of meadow. It is by means 
of ſuch ſeemingly trifling details we ſhall-come to enrich whole coun- 
tries with a production, perhaps, highly neceſſary for them, If I 
mention a pole or ſtick, it is becauſe in ſome places they uſe 
cotds or chains for the purpoſe ; which are attended with great 
inconveniencies. In fine, let it be added, that this plant is ſown in 
the ſame manner as trefoil, or flax; and that, ſo far from in- 
terrupting other crops, it adds to their goodnels, &c. 
115. I fay, that, by thus relating the different uſes, to which 
different plants are applied in different cantons, we ſhall enrich 
others with a detail of numberleſs conveniencies and advantages, 
Peafants, in other reſpects highly ignorant, and never travelling 
to other countries, could know nothing of the matter, without 
fach aſſiſtance: and poſſibly the example of other nations, ac- 
companied with an unexpected ſucceſs, will draw them off, from their 
obſtinate old practices, from which they have ſuch difficulty to 
depart. For inſtance, there is publiſhed this year, 1768, at Parma, 
a memoir on a plant, called SuLLA, or SILLA, with which artifi- 
cial meadows may be made with ſcarce-any trouble attending. They 
ſow it on the ſtubble in MALTA, and at SEMINATA, in Calabria. 
This is a very important anecdote for agriculture, from the great 
facility. it offers of cultivation. 
116. Floriſts, might alſo adorn their parterres with new flowers. 
The little centaury and the euphraſia, or eye-bright, do not a little 
reſemble the ſmaller ſhrubs, have a genteel air, and a pretty livery ; 
ſo that, could a virtuoſo contrive to make them grow to a greater 
fize, and yield double flowers, they could not fail figuring ſurpri- 
ſingly in a vaſe or pot. There is an herb very common in ſtand- 
ing corn, called VioL A SEGETUM, corn- violet, which might like- 
wiſe become a new ornament to our parterres. The SaronARIA, 
or 


( 39 ) 

or ſoap-wort too, conſidering its colour, and particularly its ſmell, 
1s not unworthy our attention, as likewiſe the orchis, ſatyrium, or 
rag-wort, &c, In fine, what numbers have we not on our moun- 
tains, and in our foreſts, not to mention the many charming, ex- 

| otic plants. | 
117. I barely ſuggeſt a hint, inviting others to improve it, extend 
it, and above all, add new hints to it. I ſhall propoſe one in the 
botanical department, which ſhould, I think, engage the atten- 
tion of all our virtuoſi. Thoſe, who form botanic gardens either 
for their own amuſement, or the inſtruction of others, are at much 
labour and expence ; and what comes all this to? It is only by the 
greateſt precaution, that exotics are preferved in green-houſes, or 
in hot-houſes: thofe ſown or planted in the open air, require alfa 
labour and expence:. and yet both die away each year, one after 
another: the moſt exquiſite aſſortment or collection is never com- 
pleat : in fine, thofe plants which thrive beſt, and hold out longeſt 
exhibit only a momentary ſpectacle to the diligence of the botaniſt. 
Simples can never be in flower but once a year, and the time of 
flowering differs in each ſpecies ; and, this moment once paſt, they 
no longer offer any thing but the cold inſipid view of ſtalk and 
leaves; ſo that we never have but a part of the productions by in- 
tervals in review. Now to remedy all theſe inconveniencies, I have 
imagined an artificial botanical gallery, quite agreeable ta the eye, 
and which would admirably well anſwer all the purpofes or objects 
of this ſtudy. The ſkill of Italian hands imitates, if not ſurpaſſes 
perhaps, the natural flowers. On this model, might we not with 
greater facility imitate the entire plant. Cauſe them then to be re- 
preſented, one after another, in their moſt perfect ſtate, and each 
artificial plant to have its own vaſe or pot filled with ſand, taking 
care to give each its proper fruit and ſeed, with a repreſentation af 
its root. Each part being thus copied after nature, you might pre- 
I 2 ſerve 
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ſerve theſe vaſes or pots in glaſs caſes, diſpoſed againſt the wall of 
your gallery; duſt is the only thing, againſt which you are to ſecure 
your herbs and flowers. Each pot or box ſhould include all the 
names of a plant, with a detail of all its circumſtances; all which 
might be eafily read through the glaſs, without opening the caſes. 
But did we want to go deeper, we ſhould find in thoſe vaſes or 
drawers, the compleat hiſtory of each ſimple, its native country, 
from which it was originally brought, which I conſider as a very 
material, though much negleQed circumſtance; its known virtues ; 
but, above all, the different uſes to which it is uſually applied. It 
is this laſt article in particular, which is purely: hiſtorical, we ſhould 
make our chief buſineſs to bring to perfection by proper enquiries,' and 
by means of the relations of travellers. In this way, we might go 
through a courſe of botany under cover, in winter, as well as in 
ſummer; and to much greater advantage, than in the beſt ſtocked 
garden of Europe, &c. I need not enlarge on this hint, its agreea- 
bleneſs to the eye will ſarpaſs, I imagine, the richeſt tapeſtry, and 
its uſefulneſs, for the purpoſes of e N muſt m every . 
ſible enquiry. 

118. Theſe artificial plants might be made with! the cones of 
filk-worms, as in Italy; with paper, cere-cloth, wax, plaſter, lea- 
ther, and ſeveral compoſitions, &c. Had we but ingenious work 

men, who could imitate them in iron, or tin-plates, on which 
were laid the colours peculiar to each part, and then paſſing a var- 
niſh on the whole, ſecure to ourſelves everlaſting plants; ſuch as 
might occaſionally be bruſhed and waſhed, and even expoſed, now 
and then for ſome time to the open air. The fruits, ſeeds, and ſome 
other productions might be imitated in paſte, or in wax, which 
yields ſo readily to every form, and fo admirably retains all the co- 
lours. We might imagine feveral gypſes, fat earths, Paper mache,, 

| and 


N 
and a thouſand other materials to be employed, according to the 
particular taſte and judgment of each perſon. 

119. What I have been ſaying to botaniſts, I repeat to floriſts; 
who, without taking ſo much pains, too much for a member of ſo- 
ciety, who has ſo many other indiſpenſable duties to attend to, and 
without toiling ſo much for flowers of a few days continuance, 
might, I ſay, procure to themſelves artificial parterres, more variegat- 
ed, more ſtriking, and more charming to the eye as well as a thou- 
fand times more laſting, than the natural ones; and a ſmall diſtance 

would be ſufficient to keep up the charm and illuſion to the ſpecta- 
. tor's eye. 

120. The artificial gallery, I have been propoſing, by form- 
ing a proſpect variegated and enamelled with every agreeable 
colour, might beſides exhibit in each compartment an index of the 
works, which treat moſt particularly on any ſimple, and thus each 
compartment have its own little library. It is thus, that, by means 
of botanical books, and of the relations of travellers, and the me- 
moirs of chymiſts, artiſts, and other authors, a courſe of botany 
may be gone through, to much greater advantage, than by means of 
thoſe cuts or pictures, with which old botanical books are charged. 


CHAP. XI 


Of tbe Commerce of Plants. 


121. 1 HIS article concerns the ſtateſman, no leſs than the natu- 
raliſt ; yet it is very far from being conſidered as much as it deſerves. . 
Scarce - ever do we reflect, that three fourths of our merchants have 
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1 
no other object of commerce, but plants, and their productions. 
It is well known, for inſtance, that all cloths are made of the 
peel or ſkin of hemp or flax; and which, when worn out is 
made into paper, &c. But yet, we do not ſufficiently reflect on 
theſe things: It might, perhaps, be as caſy to extend the uſes 
of vegetables, to improve them, to render them more common, 
and to ſubſtitute them for other materials, which are more ſcarce 
and dear. 

122. There is ſcarce any of the dying woods we get from Ame- 
rica, which might not be replaced by ſome other plant of our own 
climate. We have ſeed or grain in our fields, which, if properly 
roaſted, might ſupply the room of coffee; ſnuff might likewiſe be 
made without uſing any tobacco; and there are people in ſome coun- 
tries, who make wine without grapes. I have been aſſured, that a 
ſhop-keeper in a great city, fold a vaſt quantity of tea, at fo low 
a rate, that every body bought of him ; the other tea-dealers jealous 
of his rapid .fortune, and not finding on the cuſtom-houſe books, 
that he paid any duty, obliged him to declare in a court of juſtice, 
whence he had his tea: he owned, that it was the leaf of a 
plant which is every where to be had in great plenty ; which he had 
the art of roaſting and drying; and of imitating ſo well the com- 
mon tea, that the fraud could not be diſcovered, had he not owned 
it himſelf. I ſhall be very careful not to reveal ſuch tricks; but, 
what might be roguery in a merchant, might prove an inexhauſti- 
ble mine in the hands of wile ſtateſmen. The uſe of tea and cof- 
fee was lately prohibited in one of the German ſtates ; *a prohibition 
ſo wiſe would prevent the exportation of money : and by introduc- 
ing the uſe of ſome other beverage, which might imitate and re- 
place that which was to be proſcribed; a barter ſo ruinous, and 
at the ſame time ſo ridiculous, of gold for herbs would be pre- 
vented, and none be found to complain, and the ſtate be really a 


gainer 


4 
gainer each year, to the amount of the ſums gone out on ſuch fo- 
reign trifles. f 

123. The commerce of plants, is ſo immediately connected with 
their ule, that the policy of every wile government, ſhould be, to 
dire& the former, properly, and form a thorough knowledge of the 
latter. Silk, for inſtance, is become an article of neceſſity, to ſuch 
a pitch is luxury grown, ſince the introduction of the filk-worm 
from Afia Now, if our rulers could be once made ſenſible, that 
the mulberry-tree grows and thrives in every climate, even in the 
coldeſt ; they would invite by rewards, and even force by penalties, 
the farmers to ſecond their views, by planting it; and then, our 
public roads, inſtead of being bordered with barren timber trees, 
might be more uſefully ſet off with mulberry. Nay, every court- 
yard, every ſpot fit for them, ſhould be planted with theſe trees, 
And ſuppoling, that after ſtocking a country with them, the leaves, 
from the inclemency of the climate, proved coarſe and harſh; the 
ſilk would probably be leſs fine; but yet we ſhould ſtill have falk. 

124. The wiſeſt policy of any nation, is, to leſſen its dependence 
on its neighbours. When any ſtate is obliged to buy from another, 
at an extravagant price, thoſe commodities, which it might have of 
its own growth, naturaliſts and the farmers are as much to blame 


as the people in power. Silk and wool, for inſtance, being capable 


of being produced in a country, it is the bufineſs of agriculture, and 
of thoſe ſkilled in the management of cattle, to procure them in as 
great quantity, and of as good quality, as the climate will permit ; 
both ſhould be encouraged by royal bounty. 

125. In ſpeaking of filk, one of the moſt valuable articles of com- 
merce, I muſt expreſs my ſurpriſe at the paucity of the trials made with 
regard to it. Silk-worms are fed with mulberry-leaves, which ſhoot 
very late in the year ; and by that means are ſubject to much inconveni- 


ency. Why, therefore, not look out for ſome morecommon, more eaſy, 
more 


( 64 ). 
more cheap food for theſe inſects; and leſs ſubject to diſappointment 
by untoward ſeaſons : beſides briar tops, on which they feed very 
readily, they live commodiouſly on elm and fig-leaves, but eſpecially 
on lettuce. The extraordinary facility, with which theſe leaves may 
be had, would be a great advantage, even in countries, in which 
the mulberry-tree abounds. What food more ready and more œco- 
nomical? Whole fields might be ſown with lettuce. This food ſo 
commodious, is perhaps not the only one: how many herbs, how 
many leaves have we not to try, and what advantages might not re- 
ſult from the ſucceſs of one ſingle eſflay ? 

126. There is a kind of cotton, which grows even in the northern 
countries of Europe, and which may be uſed inſtead of the ordinary 
foreign cotton. Beſides that cultivated in Sweden, by the name of 
SALIX, there are ſeveral plants, eſpecially the marſhy, which bear 
a kind of wool or ſilk, lying neglected, and abandoned, and a 
no one attempts to make uſe of. 

127. I am ſurpriſed that no-body has thought of nne over 
to Europe any ſeeds or young ſhoots of thoſe reeds, which we 
purchaſe ſo dear for walking-canes. As they probably grow half 
in water, this element, as was ſaid (See ſection 30) being ſubject to 
very little variation in point of heat, we might, perpetuate the 
ſpecies on the ſea-coaſts of Europe. 

128. Several plants have been already diſcovered, which ſupply 
the want of oak-bark for tanning hides. The naturaliſts of each 
country ſhould make obſervations on the productions within their 
knowledge, which may ſupply the ſcarcity of oak: and what 1 pro- 
poſe with reſpect to tan, ought to be underſtood with reſpect to all 
manner of uſes, for which every canton employs its herbs, its trees, 
and its buſhes; its aſhes, potaſhes, and ſo many other things of that 
kind, which form a grand object of commerce. We obſerve in 
moſt foreſts, a great number of old trees, which there periſh, at 


the 


B 
the time that we purchaſe at great expence, in diſtant countries, the 
aſhes, which they might yield. 

129. Beſides all the ſuccours, which either the agreeable or uſe- 
ful arts derive from vegetables, and beſides thoſe which are deſtined 
for the food of men and animals; thoſe of a medical nature, form 
no inconſiderable branch of commerce. The policy of the loyal- 
liſts or jeſuits, which had ſo long concealed from us the Peruvian 
bark, failed not to make their adyantage of it, as of a rich mine. 
Could we not tranſplant the China-china into thoſe ſtoves, where the 
pine-apple thrives? Or at leaſt, why not ſubſtitute for it ſome other 
plant, a native of our own climate, more ſuitable, perhaps, to our 
conſtitutions? The bark of the fallow has been lately found to 
be an excellent febrifuge. 

130. But, what our naturaliſts: and botaniſts are moſt to blame 
for in this reſpect, is their not having as yet procured rhubarb in 
ſuch quantity as to anſwer the daily and preſſing calls of European 
diſpenſatories. This root, which we cannot well do without, grows 
in cold climates, ſo that nothing can juſtify our neglect of it. But, 
without launching into a detail of all the foreign drugs and ſpices 
we now ule, there is not, perhaps, a ſingle one, that we might not do 
without. Phyſicians condemn the uſe of moſt of them; and yet 
every year drains us of conſiderable ſums to purchaſe them. Here 
reflections croud in upon me. 

131. Sugar, of all foreign productions, forms at preſent the moſt 
general branch of commerce; and I am well perſuaded that our 
taſte allured by, and accuſtomed to its ſweetneſs, could not brook 
the want of it, did any ſovereign proſcribe it his territories, And 
am likewiſe perſuaded, that the canes, which produce it, would 
with difficulty thrive with us; though they ſucceed in ſome of the 
American iſlands, where the heat is not ſo exceſſive. But, ſince we 
have found, that the juice, the ſap, the effential ſalt, of ſome of our 
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kitchen plants, and of ſome of our trees, are poſſeſſed of a ſweetneſs 
approaching that of ſugar ; why not bring theſe trials to perfection, 
and multiply the plants on which the trials may be made ? The ſap 
drawn by boring from the maple-tree, and afterwards thickened, af- 
fords a kind of ſyrup, which might, no doubt, be refined, and 
brought'to vie with ſugar. .A ſugar of a very delicate nature, has 
been procured from perry. But, theſe trials are ſtill in their in- 
fancy. Chymiſts ſhould here led their aid. The analyfis of ſalts, 
the figure of cryſtals, the combination of principles, might diſco- 
ver the plants on which theſe trials and experiments might be par- 
ticularly carried . farther. It would be highly agreeable, to be able 
to ſow our fields in Europe for ſugar, as we ſow them for oil. T 
make uſe of this compariſon on purpoſe, becauſe in thoſe countries, 
where the olive-tree 'abounds, and walnut-trees are common, the 
common people know tot, that in other parts they ſow ſeveral acres 
together with different ſeeds, which yield a crop of oil. 

132. The uſes of plants are no better known than their proper- 
ties. Nevertheleſs, when we fearch into that antiquity, which 
modern pride diſdains, we meet with accounts of the prodigies 
wrought by fimples. A naturaliſt, an honeſt and candid obſerver, 
ought to confeſs, that there are no inutilities in nature : inutility is 
a greater abſurdity than chance. The ſupreme artiſt, whoſe works 
a philoſopher is never tired of admiring, could never do any thing 
without reaſon, without motive. I ſpeak not only of each ſingle 
production of nature, common ſenſe dictates, that the whole was 
planned for ſome end. But, I believe, that the different qualities of 
theſe productions muſt be ſuch for ſome teaſon; I mean the form, 
figure, colour, and external appearance of beings. Man, when left 


to himſelf, fits down to inveſtigate the properties of plants, what other 


guide does nature give him, but only the figure and the other appa- 
rent qualities, But, I pretend not to ſupport the opinion of I. B. 
by Porta, 
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Porta, and of ſo many other naturaliſts, who pretend to diſcover a 
ſenſible relation between the virtues of a thing and its figure; I only 
alk the botaniſts, if a plant, which exhibits ſuch a figure, well known 
to every eye, is not always fure to be poſſeſſed of ſome particular 
virtue relative to that figure. I chooſe not to give a long tedious 
lift, but I invite each naturaliſt to verify this propoſition himſelf, 
True it is, that there is a great number of herbs, of which we 
do not directly diſcover the figure they exhibit, and the relation they 
bear to other beings ; but good phyſiognomiſts, I mean the philoſo- 
phical botaniſts, may diſcover this relatian, and enrich the preſent 
and future ages with their remarks. 

133. I cannot but ſay a word or two on the commerce of grain. 
It is every where a ſubje& of diſpute. The French have made it 
long a point to forbid the exportation of corn, and have often ſmart- 
ed for it. The' Engliſh have allowed, nay rewarded it; and they 
have ſmarted much worſe than the French. I imagine, that both 
nations are in the main in the right, but wrong in point of form. 
The latter, to encourage agriculture, have allowed a bounty on ex- 
portation ; but, inſtead of rewarding the induſtrious farmer, which 
they had in view, they have only enriched a ſet of harpies, of mo- 
nopolizing merchants, who have raked the corn from every quarter; 
and, ſure of the promiſed bounty, have exported it to the neighbour- 
ing countries, to be there in conſtant readineſs to be brought back 
again and fold at an advanced price to their own countrymen : but, 
may I be allowed to offer a word or two of advice to the wiſeſt na- 
tion in Europe ; it is in the fields, and amongſt the farmers, we 
are to endeavour to excite emulation; the beſt cultivated lands, 
the richeſt crops, ſhould be entitled to prizes; inſtead of beſtowing 
them on a ſet of avaritious merchants, who ſcarce know how the 
graſs. grows. I muſt likewiſe take the liberty of telling the moſt po- 


lite nation of Europe, that they have almoſt as many books or trea- 
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tiſes on huſbandry, as they have huſbandmen, but it is not in the 
cloſet, a man can become a good farmer; that the hand which never 
held but a pen, muſt not pretend to direct that which is to guide the 
plough ; that whilſt three fourths of our writers are taken up in 
dictating laws, and preſcribing rules to the farmers, one third of the 
land of the kingdom is ſuffered to lie uncultivated ; I muſt be free 
to tell, that every thing ſhould tend to the encouragement of the 
farmer, and ſince the leave to export grain becomes a new incentive, 
it ſhould be granted entire; but then, ſome provinces ſhould not 
be expoſed to famine; every diſtrict, well policed, ſhould have 
its ſtock of corn nearly equal to its conſumption; and this ſtock 
ſhould be annually renewed, &c. But then, I muſt repeat, it ought 
not to be under intereſted management, as is commonly the caſe. 


CHAP. XIII, 


Of the Productions of Plants. 


| 3% DesIDEs the roots, the ſtems, the bark, the leaves, the 
fruits, and the ſeeds of plants, which are every where in uſe and de- 
mand, moſt of them produce other ſubſtances, the uſe and com- 
merce of which ſhould be in great conſideration : their gums, balms, 
tears, reſins, become ſalutary remedies in the hands of the ſkilful 
phyſician; nor are they without their uſe in the arts; of this the 


great 
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great conſumption of them by the perfumers and japanners, and in 
ſo many other trades, is a pregnant proof. I chooſe not to ſpeak in 
this place on all theſe known properties, but only propoſe thoſe 
runnings of plants for obſervations of another kind. We ſhould 
firſt aſcertain, whether theſe diſcharges are from any indiſpoſition 
in the vegetable; or, whether on the contrary, they are not ſalutary 
evacuations employed by nature, in order to get rid of a ſuper— 
abundant or too glutinous a ſap. We ſhould, next, enquire into 
the means of putting a ſtop to, of prolonging or increaſing this diſ- 
charge, in proportion to the ſervice it might do the health of the 
plant, or to the benefits we ourſelves might derive from it. Theſe 
productions might, doubtleſs, be multiplied, and perhaps our care 
might reach to bring to bloom in our gardens the foreign poppies, 
and bring to conſiſtence a perfect opium under our eyes. 

135. To theſe exſudations of the vegetable juices, I ſhould add 
thoſe other excreſcencies we ſo often find on trees. They may be 
conſidered as the warts and wens on our own bodies; are the 
agarics, champignons, moſſes, and liver-worts of different kinds; 
theſe are the miſletoes, polypodiums, maiden-hairs, and the many other 
paraſitical plants; and they are thoſe beings lately diſcovered, known 
by the name of gall- inſects, which, though real animals, ſeem at the 
ſame time to conſtitute a portion of the vegetable kingdom; in 
ſhort, they are all thoſe foreign or extraneous bodies, which I pro- 
| pole to inveſtigate, for the advantage both of our diſpenſatories and 
our manufactures; or for the treatment and cure of the plants, 
which are infected with them. With a good microſcope, an at- 
tentive and diſcerning naturaliſt might be ſure to find on the bark 
of ſome old trunks, a rich field for a courſe of botany or a natural 
hiſtory. Whence come the ſeeds of all thoſe little plants, as dif- 
ferent from each other, as they are from the plant on which they 
feed? and what is very aſtoniſhing in the paraſitical plants I have been 
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ſpeaking of, is, that they preſerve their freſhneſs or verdure, after 
the ſubject, upon which they feed and live, has loſt its leaves; and, 
to a vulgar eye, its ſap and juices. The ivies, the polypodiums, 
the miſletoes, the mofles, the maiden-hairs, and the other paraſitical 


plants are of a beautiful green, in the depth of winter, whilſt their 
foſtering-plants are dead, or at leaſt ſeem to be ſo. 


136. I now return to the treatiſe of phyſic, I propoſe to execute 
for the uſe of plants. Without the help of magnifying glaſſes, we 
diſcover their organs, and in a manner perceive their operations. 
Were the anatomy of the human body, were phyſiology as much 
within our reach, we ſhould no longer build vain ſyſtems of pa- 
thology ; all our diſorders would be manifeſtly known. Vegetables 
therefore having the advantage of being ſo much better known, 
ſhould expect from our care every aſſiſtance imaginable againſt all 
their evils. They might even be brought to life again, when dead, 
in caſe the cauſe of their death has not made irreparable ravage 
upon them. | 

137. I have already ſpoken of the good effects of butchers water, 
impregnated with animal particles; but I ſhould add, that theſe 
virtues reſide more particularly in the head; human ſkulls and horns 
of animals are what contain the greateſt quantity of volatile ſalt. 
One of the ableſt gardeners in Europe carefully collects all horns, 
&c. which he burns, and by means of theſe aſhes performs won- 
ders, in which none of the other gardeners, unacquainted with his 
ſecret, can vie with him. Theſe volatile ſalts aſtoniſhingly acce- 
lerate vegetation. 

138. Amidſt fo many advantages, which we derive from plants, 
one, the moſt conſiderable in the common uſes of life, is that of 
cloth, thread, and cordage. It is from the peel or rind of two or 
three plants that we fabricate or manufacture them: and yet, it is 
probable, we might uſe a thouſand different herbs, which might 
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render us the ſame ſervice; but, ſuch is the power of habit and 
inveterate cuſtom, as to tie us down to a known ſmall number. 
There are fo many ſimples, which we cannot break but with dif- 
ficulty; but from the reſiſtance of the peel, we ſhould conclude, 
that after certain preparations, we might employ it for cloth and 
cordage. The beſt method of ſteeping flax would be an excellent 
ſubject, and fit to be propoſed to our naturaliſts. If we but knew 
how to adjuſt this occaſionally, or in proportion to the reſiſtance of 
the plant, in point of time, and quality of the water, we ſhould 
come to {ubje& three fourths of our vegetables to the cards or 
combs of the carder : and thus cloths would become more common, 
&c. There are two plants in the Brazils, called cRAvaTA and 
PICU, the thread of which is excellent for cordage and cloths, with 
this advantage attending, that they grow without culture. 

139. We uſe a great deal of powder and ſtarch, all which we 
conſtantly draw from our moſt uſeful grain. Why not prohibit the 
uſing wheat for this purpoſe, whilſt we have a hundred other things 
that would anſwer as well. Potatoes, and ſeveral other roots, par- 
ticularly that of arum, or wake-robin, afford the fineſt ſtarch ; and 
Indian horſe cheſnuts, ſo common and ſo uſeleſs, yield it in great 
plenty. With regard to theſe laſt, I ſhall add, that they may an- 
ſwer a thouſand other purpoſes which we neglect ; after a certain lotion 
or lie, they are very good food for poultry; they are fit to ſcour 
with inſtead of ſoap; are a cephalic remedy, &c. 

140. In ſeveral countries they diſtil fpirits ſrom grain; a beverage 
not very wholeſome, not to mention the ſcarcity it often cauſes, and 
the high price of bread. An uſe fo pernicious might be prohibited, 


without depriving the people of their favourite liquor: All ſceds 


and berries, all parts of vegetables, which admit of fermentation, 
may ſupply the diſtillation of corn. Theſe productions are fo 


numerous, and, like the berries of the elder, are in great plenty, 


and 
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and may be eafily multiplied, and yet they are much negleQed. 
The Caribbees draw from potatoes a ſpirituous liquor, which is. 


more agreeable to the palate than ſpirit of grain. Why not copy 
after them ? | 


CHAP. XIV. 


Of the inſtruments of Agriculture. 


my Ir would be highly proper, that ſome naturaliſts, aided by 
mechanical knowledge, took a ſurvey of all our implements for 
huſbandry, generally left to ignorant and groſs people; it is evident 
they have not that perfection which they ſhould and might have: 
if a man of genius and learning happens to caſt his eye upon, 
without ever vouchſafing to put a hand to them, he can never 
know, but on the teſtimony of another, the faults to be corrected, 
and the improvements to be made. The new invented ploughs, which 
have made ſo great noiſe, neither ſatisfy nor fulfil all the views, we 
had a right to expect from them. We lately ſaw in the public 
papers a notice of one invented by M. Finotti, of Ferrara, about 
which nothing can be ſaid, as we know not whether it executes all 
| | that is promiſed about it. In the mean time, I propoſe a means of 
| improving all theſe machines, the ſame with that uſed by the 
Romans, in order to attain to that degree of ſuperiority, of which 
the aſtoniſhed world will for ever retain the memory. Whenever 


they were at war with any nation, to the thirſt of conquering they 
added 
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added the ſteady attention of ſtudying their manners and cuſtoms; 
and, laying aſide all the prejudices, which make us fond of our own 


practices, they adopted thoſe of other nations, which appeared to 


them better adapted, and attended with greater advantages than 


their own. Conſidering, therefore, how well this method ſuc- 
ceeded with them, I think the beſt thing we can do, is to make a 


collection of all the ploughs now any where in uſe. An academy 
might afterwards eſtimate, without partiality, their comparative 
advantages, and bad inveterate practices would be reformed by 
authority. It is thus, that in ſome provinces the cart-wheels have 
lately been ordered to be made larger and broader, after the wiſe 
model of the Engliſh wheels, for the benefit of the roads. | 

142. Various methods of threſhing corn have been deviſed, but 
not yet brought to perfection. Might not one be contrived, which 
ſhould have nothing but the ear to a& on. The repeated blows, 
often ſo uſeleſsly laid on the whole plant, cruſh and bruiſe the 
ſtraw, of which better uſe might be made, if preſerved. I have 
ſome notion of purſuing this thought, as alſo of contriving a ſcythe, 
which ſhall cut down four or five times more graſs than the com- 
mon. It is plain, that, in the preſent method of mowing, the 
mechanical forces of the human body are neither combined nor 
diſtributed with all the art and œconomy poſſible. Let us, for 
inſtance, compare the efforts of a man fitting in a boat, who moves 
a long oar, againſt the violent reſiſtance of the water, with that of 
a mower ; we ſhall be ſenſible how much advantage the long arm of 
this oar will gain by its point of ſupport or prop, over the handle of 
the ſcythe, which has no ſuch prop or fulcrum. 

143. It is very certain that the implements of huſbandry, which 
are generally every where the ſame, have, however, different pro- 
portions in different countries; and it is this difference which I pro- 
pole to examine, becaule it is often productive of conſiderable 
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effects. It is well known, that by moving the fulcrum of a lever, 
and bringing it never ſo little near the weight, or lengthening the 
arm, its power is greatly augmented ; all this is well known, and 
yet things are left in the condition they were found in. 

144. As a proof of the empire of habit and inveterate cuſtom, 
I muſt here take notice, that, in one of the beſt policed countries 
of Europe, in which the fine arts reign, and the ſciences flouriſh, 
eſpecially mathematics, in which books, knowledge, and authors 
do more abound ; in which, the geometrical ſpirit bears ſway, if I 
may be allowed the expreſſion, over every production of the learned; 
yet there is not to be found a ſingle, either wind-mill or water-mill 
conſtructed with all the proportions which mechanics require. 
There is not, I ſay it, in all this vaſt kingdom, a ſingle arTIF1CE, 
a term denoting an edifice with a working or moving machine, that 
is not imperfect. People derive not all the advantages they might 
from the forces employed in them. Friction is not ſufficiently 
guarded againſt; nor are the proportions properly regarded. I am 
aware, that the execution and direction of theſe works, groſs in 
appearance, are entruſted to carpenters and handycrafts people. But 
it is this very apology, which ſhould condemn the nation: the ableſt 
men are employed to conſtruct our gates, our facades or fronts, and 
to lay out our gardens ; whilſt our mills, a thouſand times of more 
conſequence than the ſymmetry, decoration, or elegance of a portal, 
are abandoned and entruſted to the ignorance of an inveterate 
practice acquired by rote. 

145. I had almoſt forgot to take notice, that moſt of our utenſils 
or machines, invented or perfected, remain buried in the memoirs 
of ſome academies, from which, ſurely farmers will never go to 
fetch them. Scarcely will five or fix learned men come to the 
knowledge of them at the end of two years after the diſcovery : 
and, unleſs the reputation of the author ſhall prolong their fame, 
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the reſt of the learned ſeem to take no manner of concern about 
them. But if a thing is good and uſeful, it ſhould be given to the 
public; it is in the fields that we ſhould ſpread every thing which 
relates to huſbandry; to the artiſts and artiſans we ought to carry 
the diſcovery of any invention: but unhappily thoſe who have not 
the merit of being authors of a thing, pay no regard to it, and 
often even deſpiſe it: it is therefore the buſineſs of academies to 
revive the good things, which lie dormant in books, and in the 
memoirs of their ſociety; it is their buſineſs to diffuſe them, to 
make the prime miniſter and the public ſenſible of their utility. A 
diſcovery generally unknown is dead to ſociety. 


C H A P * XV. 
Of Manures. 


146. Max URES are in agriculture what money 1s in a ſtate; 
by their means we accompliſh every thing, we multiply the pro- 
ductions, we improve barren and uncultivated lands. We diffuſe 
the principle of life, where before was only ſeen a deſart, ſand, 
gravel or rock. We cannot therefore ſtudy too much the nature of 
manures, their manner of operation, and above all the means of 

procuring them. 
147. Each portion of the animal kingdom, however lifeleſs it 
may be, becomes the organ of fecundity to vegetables. Burnt, 
L 2 pounded, 
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pounded, waſted, or rotted, the moſt contemptible animal part is a 
valuable manure : but, as animals differ infinitely, their excretions 
have properties eſſentially diſtinct. It is of this variety that the 
Claſſes ſhould be determined; to the different dungs of each ſpecies 
of animals ſhould be aſſigned the different degree and rank, in 
which nature confines each of them. Though they all have a 
general aptitude to fertilize land, yet ſome of them are hot or 
heating in the higheſt degree, while others are ſuch in a much leſs 
degree. Some are cooling, others moiſtening. In a word, their 
functions being ſometimes mutually oppoſite, they are themſelves 
equally oppoſite. Pigeon's dung is faid to be the hotteſt of all; but 
I imagine the dung of ſwallows is incomparably hotter. It is to 
the making obſervations on theſe different claſſes, their relations, 
their uſes, their mixtures, and above all, their effects, we ſhould 
invite naturaliſts, 

148. As all the world know the great diverſity there is in lands, 
we ſhould thence conclude the diverſity of their wants. But, in- 
dependent of thoſe diſtinctions, which ought to be made for the 
ſoil, we ſhould beſides conſider the different productions which we 
want to draw from them. By this we come to underſtand the 
number of advantages which might be derived from an exact analyſis 
of manures, either for the purpoſes of economy, or of fertility ; 
by proportioning with a juſt diſtribution the ſalts, we ſhould, doubt- 
leſs, come to repeat over again certain prodigies of fecundity ; ſuch 
as are ſeveral phenomena of an aſtoniſhing vegetation, taken notice 
of by ſome obſervers; could not an enlightened philoſophy effect at 
will, what chance has ſo often done ? 

149. As the richneſs of our crops depends principally on manure, 
natural or artificial; it ſhould ſeem, that all the attention of the 
farmers ſhould be fixed on procuring a greater quantity, or at leaſt 
on carefully preſerving what they already have; but, pray obſerve 
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what happens; at every farm-houſe, we ſee heaps of dung piled up 
at the door of the ſtables, in order as they ſay, to give the ſtraw 
time to rot. The country-people wait the time of putrefaction, be- 
fore they remove this dung to the field; I own that in this ſtate it is 
better; but in order to procure a ſinall advantage, they riſque a vaſt 
loſs: to ſhew this in a palpable manner, I am going to make a pro- 
poſition, as by way of experiment, which will plainly ſhew their 
miſtake. Inſtead of piling this dung up in a corner of their court- 
yard, propoſe to your farmer to convey the dung on the field ; this 
heap being formed, prevail on him to carry it the day following to a 
neighbouring place, on the morrow make him ſhift it again, and 
thus ſucceſſively laid every day on a different ſpot of this field, it 
requires no more than a night's ſtay in each place, and without 
leaving any where any ſenſible part of this dung, every part on 
which it has reſted will be ſufficiently dunged. I propoſe not this 
as a practice to be followed, but to convince farmers, that every 
moment of day and night, there is a draining, a diſſolution, a de- 
perdition of the nitrous and fecundating particles of this heap. 
Beſides what the water carries off at bottom, it moreover undergoes 
deſiccation by the ſun, by winds, by the ambient air, &c. 

150. Beſides that the continual loſs of the ſubſtantial parts of 
theſe heaps of manure expoſed to the open air, is not the only 
thing I have to reproach our farmers with; I muſt put them in 
mind of their overlooking a very conſiderable article; of all the 
excretions of animals, the urine is preciſely that which contains the 
largeſt quantity of ſalt; yet, all to the (ſmall quantity of it which 
is ſoaked up by the litter, the reſt is ſuffered to run to waſte. Now, 
to convince our farmers of the very advantageous effects of urine 
ſpread upon land, I need only bid them conſider the produce of a 
field, in which any great number of cattle have paſſed a night; let 
them pen up ſheep, for inſtance, and obſerve how thinly ſpread their 
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dung lies, and they will not fail to perceive, that the plentiful crop 
which that year that ſpot ſhall yield, is principally owing to their 
urine. Let them, therefore, build their ſtalls and ſtables in ſuch a 
manner as to preſerve this manure. h 

151. I ſhall fay nothing of the different earths uſed for fertiliſing 
fields; ſcarce any book in huſbandry but mentions marls, and the 
methods of ufing them; I ſhall only ſay, that perhaps, there is 
ſcarce any one earth, which may not be manure for another; and I 
add an obſervation, which no one makes: that in liming or marling 
a field, it is uſual to lay the lime or marl in heaps, with the view 
to expoſe them to rain and ſnow, and to undergo all the ſolution ne- 
ceſſary to qualify for fertilization. Now, I cannot think, that any 
one, without the prejudice of a practice by rote, could imagine a 
more erroneous method. If we want that air or water ſhould pe- 
netrate and diffolve a part of the marl, is it not more natural to 
expoſe to air or water a greater number of parts, inſtead of the ſurface 
of each heap: the ſurface, indeed, ſhall be penetrated, but the in- 
fide, which conſtitutes the whole maſs, has not had-a drop of wa- 
ter, nor ſo much as felt the air, the action of which is thought fo 
neceſſary for its preparation. Common ſenſe, therefore, dictates the 
ſpreading the lime or marl the whole extent of the field : but if we 
wanted to ſcreen them from the impreſſions of rain or air, we ſhould 
lay them in heaps, as is the common practice. Aſk your mowers, 
in what manner they endeavour to ſecure from rain the hay ſpread 
over the meadow ; they hurry to lay it in heaps; becauſe, if the bad 
weather comes on, the ſurface only is expoſed to it. 

152. Thoſe that can procure brooms, heath, and other untoward 
ſhrubs, think they do an ingenious operation in burning ſeveral bun- 
dles of theſe plants, the aſhes of which they afterwards ſpread on their 
fields. Chymiſts tell us, that there is ſome ſalt found in the decom- 
poſition of all vegetables, conſequently the aſhes of theſe plants un- 
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doubtedly contain falts : but, I ought to repreſent to theſe perſons ; 
firſt, that this ſmall quantity of ſalt is not the thouſandth part of theſe 
bundles; and if fo, this their aſſiſtance muſt be very moderate. Se- 
condly, that this falt, ſpeedily diſſolving, is ſtrained through the 
earth, and thus being carried far from the roots, is of no manner 
of ſervice *, eſpecially on a light and ſpungy ſoil: I make this re- 
mark, in order to prevail on thoſe, who have any aſhes, to ſpread 
them on their land at the time in which the vegetation is beginning, 
and not four or fix months before, as is uſually done. Thirdly, x 
repreſent to them, that all bodies which have paſſed through the 
fire acquire a degree of dryneſs, hardneſs, and incorruptibility ; qua- 
lities, the very reverſe of thoſe we look for from manure. Theſe 
aſhes, therefore, all to the ſmall portion of ſalt they contain, - are 
become ſubtile and incorruptible bodies, of the nature of glaſs, or, 
if you will, of pounded bricks; ſo that, inſtead of being uſeful, 
they muſt be very detrimental, as they can no longer change their 
condition, or at leaſt require great length of time to do it in. 
Heath, in its natural ſtate, would be a better manure, though 
perhaps, the moſt meagre of all, and requiring much time and 
moiſture to waſte or rot in: ſuch oppoſite conſiderations, as theſe, 
can never juſtify the uſe of aſhes, the ſubſtance and moiſture of 
which are diſſipated by the fire. Theſe vegetables contain earthy 
particles, which may be eafily converted into earth; the good effects 
from which, lands would feel much longer, than from the tranſitory 
aid of the ſmall doſe of ſalts extracted from them. 

153. It is univerſally allowed, that beſides the excrements, the 
very bodies of animals are a wonderful manure. Vet, this is a con- 
ſtant practice, and which at firſt, I own, cauſed much aſtoniſhment: 
it is every where the cuſtom to drag far from towns, and out of 
the reach of dwellings, the bodies of dead beaſts; I have ſeen fields, 
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to which ſeveral hundred horſes, or other animals were dragged, 
whoſe ſcattered bones, and remains of ſkin announced the great 
number; I have ſeen, I ſay, that ſpot parched, barren, dry, and fo 
meagre, that we could ſcarce diſcover on it a few herbs, ſtinted in 
growth. Any one may every day verify this ſterility. In order to 
the parts of animals becoming a manure, it is, perhaps, neceſſary 
that they ſhould firſt turn to earth; as this maceration or putre- 
faction developes or unfolds the ſalts which nature is to employ. In 
this caſe then, theſe animals ſhould always be buried. 

154. I ſay then, that if we except metals, there is not a ſingle 
production in nature, which is not a manure, or at leaſt capable of 
becoming ſuch ; the calcarious foſſils, ſhells, all vegetables equally 
with animals. True itis, ſome bodies require ſome preparation by 
fire or by water. Hence it is evident, that the idle and indolent 
only can be in want of manure. I appeal not only to chymiſts and 
naturaliſts, but to every perſon of any activity and induſtry. 

155. I ſhall here cite a very common fact, and which perhaps is 
not obſerved in this point of view: moſſes are plants, of which bo- 
taniſts diſtinguiſh a great variety of ſpecies; but here I mean to 
ſpeak of that moſs, with which meadows too old are apt to be 
overrun. This then is an herb, with root, ſtem, branches, &c. 
like any other plant: if then I intended to rear a beautiful moſs, 
large, plentiful and plump or full, it ſhould ſeem, I ought to dung 
the ſpot: by no means: on ſpreading dung on a meadow, the moſs 
is choaked, killed, diſappears. We might be apt to think, that 
the hay or the neighbouring plants, by receiving from this manure 
more nouriſhment, ſtrength and vigour, the moſs was ſtifled. But 
that is not the reaſon; obſerve, that it is the dung alone, which 
acts immediately on the moſs, and the ſpot on which it was laid 
continues for ſome time bare; the moſs is all of it gone, for ſome 
time, before any graſs ſprings up in the room of it. In what man- 
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ner, then, does this manure prove the death of one plant, and the 
life of another? It is poſſible, that the vegetation of moſs requires 
but a ſmall quantity of juice, and that a very poor and meagre ſort; 
in which caſe all kinds of manure will make it die of indigeſtion. 

156. Some years ſince, we had an account in the public papers, 
that a manure was to be had at Francfort, a pound of which was 
enough to fertilize an acre of land. A naturaliſt will obſerve, that 
a compoſition of nitre, lime or other falts, will give the young 
plant, whole ſeed was for ſome time ſteeped in a ſolution of them, a 
degree of vigour; but this can have no influence on the crop. The 
ſmall tem, which has ſucked up at its birth all the juices of the 
manure, which is ſoon drunk up, finds itſelf all of a ſudden de- 
prived of the good nouriſhment, to which it had been accuſtomed, 
and perhaps worſe off afterwards. To have a fat hog, it is par- 
ticularly towards the cloſe of his life that he is to be beſt fed. And 
perhaps, the ſame method ſhould be uſed with corn. It is the ge- 
neral obſervation that the fields are all nearly of equal beauty, when 
the corn begins to peep out of the ground; the appearance is every 
where the ſame, or nearly fo, be the foil fat or lean. But it is at 
the approach of harveſt, we diſtinguiſh the good quality of the foil : 
I mean, that there is ſufficient juice almoſt every where, to give 
birth to plants; and that means ſhould be deviſed for watering, for 
diſtributing a better nouriſhment, in proportion as the ſtem ſtands 
in more need of it; eſpecially about the time that the flowers are about 
to form or ſet, in order to produce ſeed. By this obſervation, we 
might perhaps, come to huſband the manure, and make greater ad- 
vantage of it. That monſtrous cabbage, whoſe vaſt ſize was mat- 
ter of aſtoniſhment, and under which was found an old ſhoe, owed 
in particular this exceſſive vegetation or growth to the juices it con- 
tinued pumping to the laſt ; while the common manures,. being of 
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ſervice almoſt only at the beginning, ſupply nothing farther, when 
vegetables ſtand moſt in need of nouriſhment. 

157. Aquatic plants ſeem never to require any manure, they are 
always freſh and vigorous. As we have amphibious animals, fo 
likewiſe we have plants, which live and thrive equally well on land 
as in water. Who can tell but we might extend this property to 
the whole vegetable kingdom ? certainly, could but once our corn 
be made accuſtomed to water, like rice; could our trees thrive in- 
diſcriminately in a moiſt or marſhy ſoil, like the fallow, the poplar, 
&c. what conſiderable advantages might we not derive from fields 
under water, from lakes, from rivers, and from the ſea. 

158. One of the beſt magazines for manure, which farmers can 
have, is water: wherever it lodges, it depofits a ſediment, the 
goodneſs of which varies in proportion to the quality of the water, 
and the time it has ſtood ſtill or ſtagnated. Every thing gains in that 
element a ſoftneſs, a kind of maceration ; and bodies in ſuch a ſtate may 
eaſily unite with the earth, which by its means comes to be lighter. 
Nor is it only thoſe foreign ſubſtances, fallen into water, which 
change their ſubſtance, and that vaſt number of inſects which ariſe 
and breed in multitudes in it; but beſides, it is the bottom, which, 
in proceſs of time, becomes highly fit to meliorate the land. 


C HAP. XVI. 


Of the Wonders aſcribed to Plants. 


159. Ix times. of ignorance, and in barbarous countries, extraor- 
dinary effects have been always aſcribed to certain plants. A ſound 
philoſophy rejects moſt of theſe pretended prodigies, or aſſign them 
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a different cauſe. The nations who were tainted with notions of 
enchantment, had recourſe to certain herbs, in order to produce or 
countet- act enchantment. But we ſhall ſay nothing about theſe 
ridiculous ſuperſtitions. | 

160. Several vegetables, it is true, are endued with ſurpriſing 
qualities, which employ the ſpeculations of the learned. The ſen- 
fitive plant, and ſome other fimples, have a kind of motion, which 
merits examination. Some kinds of rotten wood give light in the 
dark, and form a natural phoſphorus, from which we might derive 
great advantages for the occaſions of life. There are ſome zoophyte 
plants, which ſeem to partake of the animal kind; others which 
kill by their ſcent all the animals within their reach: others again 
which kill all the plants that lie under their ſhade. Some cauſe 
madneſs; and others, blindneſs. In a word, their virtues, good or 
bad, are ſo extenſive, ſo numerous, and ſo extraordinary, that I 
cannot help inſiſting on the neceflity there is of having a compleat 
hiſtory of plants. The pile of graſs the moſt deſpicable, teems 
with wonders, not only with regard to its ſtructure, its organization, 
its life, &c. but with reſpe& to the effects it actually produces, or 
may produce. The relations of travellers may, perhaps, impoſe 
upon us, on the head of the marvellous, which is invented with fo 
much pleaſure, and fo readily credited by the people; but we are 
not to condemn all we cannot at firſt readily comprehend, as is the 
ordinary cuſtom of the learned. Beſides, there are ſome phenomena, 
which happen only by the concurrence of ſeveral circumſtances ; 
and it would be very wrong to conclude, that becauſe this or the 
other wonder did not happen during the travellers time, it never 
happened at all. If the Bouras emits no fire, we muſt aſcend to the 
ſource, and diſcover for what reaſon this property was aſcribed to 
it: the foundation of popular reports, and their origin may lead us 
to other diſcoveries. Who would preſume to ſet bounds to the virtues 
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of bodies, or to the powers of nature? when we ſee a piece of 
coarſe metal, hard, and heavy, to keep conſtantly in motion without 
any viſible cauſe, and communicate that wonderful property to 
another metal, merely by touching it. Philoſophic pride ought to 
be on its guard againſt itſelf, and ſuſpe its own negative deciſions. 
The attraction, the direction, the inclination, the communication 
of the load-ſtone are all ſo many prodigies really exiſting. Happy 
the future age which ſhall diſcover all thoſe, of which we are now 
ignorant, and with which we are all ſurrounded. Theſe are pre- 


ciſely the enquiries which I propoſe, and which I wiſh to ſee carried 
into execution for the benefit of mankind. 


CH AP. XVII. 


Of Animals. 


6. We are ſtill in the infancy of knowledge; and even the 
little which we think we know, we know but very imperfectly : but 
what ws: leaſt of all know, is the veterinarian art, or medical treat- 
ment of cattle, Scarce a day but epidemic diſorders carry off the 
cattle of a whole province; while the learned of the country are 
prodigiouſly taken up with ſome phenomena in electricity, or with 
the inſcription on a ſtone of Noſtradamus's tomb. Phyſicians diſ- 
daining to debaſe the dignity of their degree, for the relief of other 
animals, which have not the honour of being endued with the gifts 


of 


( 85 ) 

of reaſon or wit; they give them up to the rage of a malady, which 
would, perhaps, yield to very ſimple and very common remedies, if 
they only took the trouble of trying them. Surgeons, in their turn, 
would think it equally derogatory to their importance, to affiſt at the 
diſſection of any of theſe animals. It is doubtleſs much better all 
the cattle of a kingdom, both great and ſmall, ſhould periſh, than 
thus to commit orexpoſe the dignity of the medical profeſſion. Let the 
four-footed race periſh a thouſand times over, rather than vilify 
the pompous title of doctor. It is thus a graduate ſhould facrifice 
to rank, to name, to the prerogatives of the faculty, the cattle of a 
whole country: it is thus they give up to a ſet of ignorant people the 
life of ſo many animals, to which we owe the greateſt part of our 
ſubſiſtence. | 

162. They ſay, that in times paſt, men made ſome account of 
the ſervices and utility of animals, and that ſociety, ſo much in- 
debted to them, were particularly taken up with the means of their 
conſervation, of the cure of their diſorders, of procuring the 
nouriſhment the moſt adapted to them, of increaſing them, and 
aiding their multiplication. They looked upon this. branch as a 
ſource of real and ſubſtantial riches, We, their deſcendants, de- 
rive, perhaps, the ſame advantages from them, but ſet a leſs value 
on the conſequences. In fine, it was formerly ſaid, that the ve- 
terinarian ſchool flouriſhed : whereas, at preſent, it is ſcarce begin- 
ning to ſhew its head again in ſome ſmall ſocieties; and ſhall take years 
to come to the perfection it is capable of. It is to encourage theſe 
new ſchools, and encreaſe their number; that every good citizen 
ſhould concur: but in this, as in all human enquiries, little details 
cannot be enough recommended, nor the experiments too often re- 
peated, nor the particularity of ſuccels too often inculcated. It is 
this particularity, which I ceaſe not to repreſent as one of the beſt 
means of arriving at diſcoveries, For example, the ſtudy of ſtuds 
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of horſes compriſes an infinity of branches; the detail of their ma- 
ladies, and of their wants is conſiderable; but inſtead of purſuing 
all theſe objects at once, let it be propoſed, for inftance, to cure a 
broken leg of a horſe. This queſtion given out by an academy for 
the competition of a prize, would produce a much more advantageous 
effect to ſociety, than ſo many learned conjectures of antiquaries on the 
inſcription of the broken remains of a pyramid, or on the exergue 
of a medal of ſome deſcendant of the imperial purple. It is poſſi- 
ble, that the parts of the broken bone might be eaſily brought to 
knit and conſolidate again; and poſſibly nothing but the vaſt number 
of the orifices or tubes oppoſes their re- union; their extreme fine- 
neſs preventing their re- joining exactly, the ſolid part of the one 
filling up the orifice of the other; and in this caſe a ſcrupulous at- 
tention only is neceſſary to re- join with exactneſs theſe two parts, 
for the orifices to meet as they ſhould; and perhaps, theſe two por- 
tions of bone ſhould not be preſſed one againſt the other, in order 
to facilitate the paſſage of the ſynovia or other juices. It might, 
perhaps, be neceſſary to bind the upper part of the leg to ſome piece 
of wood longer than it, to prevent the horſe from reſting on the lower 
part, and conſequently from diflocating it, during the treatment or 
cure. Doubtleſs, the time will come, in which our deſcendants, 
making jeſt of our ignorance, ſhall be able to cure diſorders in horſes, 
for which we now know no remedy. As we ſhall then be no longer 
in a condition to bluſh, we muſt now inveigh againſt theſe diſtreſles, 
in order to excite the emulation of cotemporaries. 

163. Nature has ſet bounds, beyond which all our endeavours 
cannot paſs : from the copulation of two animals of different ſpecies, 
a third ariſes, which, as all the world knows, is incapable of pro- 
pagation. This conſideration ought not to hinder our looking out, 
by all manner of mixtures, for new productions, from which we 
might derive great advantages. For inſtance, we know the ſtrength 
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of the ox, heavy and dull; and the ſwiſtneſs of the hart, and thus 
coupling the latter with a heifer, or a bull with a hind, we might 
poſſibly procure the moſt beautiful mule ever feen. The well known 
ſpecies of the jumart, the mixture of the bull and mare, or accord- 
ing to others, of the bull and aſs, ſhould invite the curious to ſearch 
out new mixtures. But, it is not on account of their ſervice or la- 
bour only, that animals are of uſe to us ; their wool, their milk, 
their horns, and their fleſh, &c. every part of them is of ſervice to 
us. How many motives, therefore, have we not to try the many 
ſorts of mixtures, between domeſtic and wild animals ; great and 
ſmall, terreſtrial and amphibious, &c. and then we ſhould come to en- 
rich ſociety with beings of a new ſpecies. Their vaſt number hinders 
my giving any detail on that infinity of trials, which might be made. 

164. We often hear complaints made of ſcarcity, and the dear- 
neſs of cattle, without, however, taking any precaution to encreaſe 
their number, and of courſe leſſen the price. The conſumption 
continues arbitrary, and the ſame number nearly ſlaughtered: an 


edict might, in a very ſhort time, remedy an evil conſiderable enough: 


it is only forbidding, under a ſevere penalty, the killing any female 
of what kind ſoever, for three years only; and we ſhould ſoon ſee 
plenty. Orelſe, without any prohibitions, or to make allowance for 
certain: caſes of exception; as the barrenneſs of ſome cows, ewes, 
and ſhe goats, to permit under a pretty high tax, to fell to the butch- 
ers the females, while the males were exempted from it. This diſ- 
tinction will in a ſhort time produce very good effects and the edit 


will be the milder for it. I make this obſervation, becauſe, in ge- | 


neral, there ſeems no diſtinction made, with regard to the fexes 
of animals, notwithſtanding the ſcarcity there is, and that all are 
indiſcriminately ſlaughtered. This method is highly abfurd ; but, 
eſpecially in countries, in which it is propoſed to ſettle colonies ; in 
thoſe, where cattle is an object of commerce ; in thoſe, in which 
paſtures 
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paſtures abound; in ſhort, I might have ſaid, that this method is 
abſurd any where. 


165. We have no buſineſs to mention fawns and ſatyrs, or the 
manner of their production. Theſe monſters would, perhaps, be of 
no manner of uſe to us. The Centaurs were the firſt men, who were 
ſeen a horſeback; and, therefore, muſt go for nothing here. Let 
us quit antiquity; we have under our eyes phenomena, which offer 
in the animal kind, and which naturaliſts ſhould explain to us. Does 
there, then, exiſt a generative air diſtin from a vegetative? Exotic 
plants thrive tolerably well in our green-houſes, and hot-houſes; 
and above all, they may be reproduced ; while foreign animals, mon- 
kies and parrots, for inſtance, live, it is true, among us ; yet kept 
never ſo warm, they cannot breed in Europe; nay, not in the ſouth- 
ern parts. Whence comes it, that elephants, or at leaſt camels, will 
not thrive with us? though we have forage to give them, which to 
all appearance perfectly reſembles what they generally uſe. We can 
procure them a temperature, equal to that they enjoy in Afia. 
What good effects might we not derive from all theſe ſpecies of 
beaſts of burthen ? as alſo from dromedaries, panthers, &c. Were 
our naturaliſts to ſtudy the means of their conſervation in our cli- 
mates ? 

166. When I recommend to the learned, to dive into, to analyze 
the parts and properties of the air, relative to the occaſions of the 
reſpiration of each different ſpecies of living beings ; I have in par- 
ticular had in view the peculiar qualities of the air, ſo different in 
different places : the juice of the ſame ſpecies of fruit, the grape, 
for inſtance, yields an almoſt infinite variety of wines; each pariſh, 
ſo to ſpeak, has its own wine; and this variety extends from one 
end of the globe to another; the variety of cheeſes made from the 
ſame ſpecies of cows, fed with the ſame herbs, is infinite: a diſ- 
tance of two leagues or leſs ſtill, ſuffices to render this difference 
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ſenſible. That great number of ſmells, taſtes, colours, and ſo many 
changing properties in the productions from the ſame origin, ſhould 
be aſcribed to ſome diſpoſitions, ſome influences of the air! Each 
country has its horſes, its wool, its honey, its wines, its fruit, its 
game, all different; herbs and all the vegetables differ as much as 
the animals. It is theſe qualities which are found in the air, we 
ſhould endeavour to explain. I mean, that, as all beings differ ſo 
much among themſelves, and each part is ſo different from the 
others; and that as we meet not with two leaves in the largeſt foreſt 
perfectly alike, ſo, perhaps, not a portion of air, that is not really 
and eſſentially different from another. 

167. As change of one climate proves hurtful and pernicious to 
certain animals; another, it is poſſible, may prove favourable. To- 
bacco, which was originally brought us from the iſland of Tobago, 
proves much better in many other places, where it has been at- 
tempted to be ſown; particularly in Virginia. The vines taken 
from the circumjacency of the Rhine, and from Burgundy, make 


at this day the canary and cape-wines. The bullocks of Hungary 


and Poland, have improved in Switzerland and in other places. The 
ſheep of Spain, ſo ſuperior in wool, to all others, are originally 
from Africa, Our poultry-yards have been ſtocked with different 
animals, which have perfectly well thriven. This ſucceſs ſhould in- 
vite to new trials, from which, ſociety would, with gratitude, draw 
the agreeable and the uſeful. The rein- deer, fo fleet, the delightful 
antelope, the rhinoceros, the oftrich, &c, would, perhaps, live very 
well with us. 

168. As the veterinarian ſchool, or that for the diſeaſes of ani- 
mals, ſhould have theſe diſeaſes particularly in view. The beſt means 
of ſucceeding in the different methods of treating theſe diſeaſed ani- 
mals would poſſibly be, to have recourſe to the ſame medicinal prin- 


ciples, of which the application is made to men, Their diſorders 
—_ have 
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have doubtleſs much analogy with ours; only I imagine theirs to be 
leſs complicated, and conſequently of much more eaſy cure. Sheep, 
for example, are ſubject to the ſmall pox: why, not try on them 
the method of inoculation ? Beſides, the advantage of preſerving 
or curing a whole ſpecies from a dangerous diforder, we might 
moreover make a thouſand experiments upon them, in order to 
bring to perſection all manner of inſitions, or inoculations, without 
expoſing any individual of our ſpecies, to ſuch trials. Sheep are not 
the only animals ſubject to this infection. Beſides, what a number 
of other trials might not be made, from the docility of our domeſ- 
tic animals? Their diſorders have much affinity with ours, why not 
combat them with the ſame weapons, for our benefit as much as for 
theirs. ; 

169. But, I am, on this occaſion, going to relate a fact, to which 
I was an eye witneſs ; and as it is a cure, from which advantageous 
conſequences may be drawn ; thoſe acquainted with the remedy, of 
which I am to ſpeak, will excuſe the pleaſure I have in telling it to 
others. Two cows were taken dangerouſly ill, a peaſant from the 
neighbourhood, who was conſidered as a cow-doCctor, was ſent for; 
he blooded the two beaſts, one under the tongue, and the other in 
the tail; and ordered both a drench, compoſed of aromatic herbs, 
and ſome other very ſtrong ingredients, ſuch as ginger, pepper, and 
other ſpices, with a great deal of ſalt; this drench was continued 
for two or three days, worked but a very flight change; the ſtate of 
the cows becoming dangerous, one of them eſpecially appearing to 
be very ill, the doctor was again ſent for: and then, he opened with 
an awl or bodkin, the ſkin, or if you will, the hide of the beaſt, 
that was the moſt fick. This operation he performed on the ribs, 
at about fix inches from the ſpring of the ſhoulder; in this opening 
he thruſt a pretty ſlender ſlip of ſome black ſubſtance, about ten or 
twelve lines long; and thruſt it in ſo far, that none of it could be 
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ſeen; he again blooded in the tail. As he made ſo great a myſtery 
of this ſlip, I could not learn what it was: but, then I took care to 
be exactly informed of the effe& of the remedy, which was as fol- 
lows: the part on which the operation was performed, ſwelled, and 
the ſwelling encreaſed from day to day, till it grew as big as the fiſt, 
This ſpecies of tumor had a degree of hardneſs ; but, it went off as 
it came; I mean without ſuppuration, or diſcharging, any thing but 
what might be carried off by perſpiration. This cow was perfectly 
cured. The other required the ſame treatment, which produced an 
equally good effect. I then, took a good deal of pains to find out 
what this black flip could be; and I diſcovered that it was the root 
of the black hellebore, a plant well known to botaniſts. The only 
buſineſs is to preſerve the different ſlips of this plant, in a dry place ; 
which I adviſe owners of horned cattle to do: the fame remedy 
may, perhaps, have the ſame good effect upon every other kind of 
animal. I own, I know not the name of the diſeaſe, with which 
theſe cows were taken, but their caſe was as follows: they were 
hide-bound; they refuſed to eat; their noſtrils, their lips were 
pale, or at leaſt of a blewiſh caſt ; their eyes looked muddy or dim, 
or rather languid. 1 ſhould have added, that the part where you 
make the inſertion is indifferent; for, in the ſecond cow, the 
operation was performed in the dewlap, or lower part of the neck ; 
but always in the thick of the ſkin. In both operations no blood 
came. Are we to conſider it as a cautery, or rather as a bliſter? 
might not the ſame remedy be applied to men? in what caſes ſhould 
it be preſcribed ? 

170. In- applying to animals the ſame medicinal rules and re- 
medies we uſe for ourſelves, I have reaſon to think, that we ſhould 
draw/a double advantage from it; and that beſides the ſervice we 
ſhould do beaſts: of all kinds, we ſhould make” ſuch trials upon 
them, as would enrich our pathology. and therapeutics. Add to 
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this, that by combining their phyſiology with ours, we might fatten 
the animals intended for our food the ſooner and the better; and 
render thoſe we work, ſtronger and more beautiful; bring their wool 
to greater perfection, and increaſe the quantity and goodneſs of 
their milk. | 

171. There often happens in the country an inconvenience, which 
how inconſiderable ſoever it may appear, ſeems to me to merit the 
aid of the naturaliſt; it often takes ſeveral hours, and even whole 
days, to churn the cream, without being able to make any butter 
come. The poor country maids teaze themſelves to death, ſome- 
times ſeeking the warmth, ſometimes the cool, and throwing falt 
into the churn, but all to no purpoſe: both their labour and their 
cream are loſt. There may poſſibly be ſomewhere an infallible 
method to prevent this accident; and, in that caſe, it ſhould be 
made public as much as poſſible. An academy, preferring the uſeful 
to the brilliant, which would propoſe this queſtion for the prize 
they diſtribute, would do a greater ſervice to the public, than by 
propoſing ſo many frivolous, particular, or futile queſtions, which 
we ſee announced in the public papers. 

172. The animals, which we ſay were created for our uſe, do not 
render us all the ſervice we might receive from them; nor is the 
fault theirs, nor is it the fault of nature, but ours. Their docility 
makes them ſubmit and accuſtom themſelves to every thing we re- 
quire of them. And we, ignorant of three fourths of the pro- 
perties of the beings which ſurround us, content ourſelves with 
thoſe practices, which we find continued and tranſmitted to us by 
ignorance. There is, perhaps, no animal, which has not ſome ad- 
vantage, ſome phyſical ſuperiority over man; and we have, as it 
were, their will at diſpoſal; or, at leaſt, we in part direct all their 
faculties, By education or training, every beaſt, even the wildeſt, is 
reduced to a ſtate of ſlavery, and made to bend to our caprices, 
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ſometimes by tear, and ſometimes by mere habit. Our natural in- 
dolence is a bar to the progreſs, which we might make in the edu- 
cation and employment of theſe living beings : but without inno- 
 vating, let us collect the practices of different nations, and we ſhall 


find, that each country will enrich us with ſome advantage: in 


ſome places they eat certain animals of an exquiſite reliſh, which 
we neglect and throw away; in others, they work certain beaſts, 
which are elſewhere uſed only for food. We have now ſcarce any 
knowledge of the animal, the blood of which ſtrikes the beautiful 
purple, in ſuch eſtimation among the ancients, We obſerve car- 
riages drawn by dogs, by ſheep, by rein-deer, &c. it is ſurprifing 
to ſee, with what ſpeed theſe laſt draw conſiderable burthens. We 
derive no uſe ſrom ſwine; yet, they are pretty ſtrong, and good 
ſwimmers; they might at leaſt be employed, like little dogs, to turn 
our ſpits; and one or more of them, put in a large wheel, their 
weight doubtleſs might move very large machines. On recollecting 
the ſtory of the Phrygian, who, ſuſpended a ſmall litter to eagles, 
in which a young man was carried through the air, we might de- 
viſe a thouſand amazing conceits; which, romantic as they may ap- 
pear, might perhaps be realized. It would be a pretty fight 
to ſee a boat moved by ſwans or geeſe; our little country pedlars 
ſhare with their dogs the weight of their wheel-barrows. But, of 
all the known animals, there is none, from which we could derive 
greater ſervice, than from monkeys; it would be only taking them 
when young, and giving them the neceſſary training: they would 
do the part of little ſlaves. I imagine that the manner of training 
and forming them for any employment, would require a good deal 
of care and attention, under proper directions. This art, as all 
others, would have its principles and rules; and the great advan- 
tages, which might be daily reaped from it, would claim the firſt 
place after the ſlave- trade. 


173. It 
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173. It would be uſeleſs to recount here all the animals, of 
which we have deſcriptions in ſo many relations of travellers ; I 
ſhall only obſerve, that with regard to the amphibious, and all 
the ſorts of fiſh, the cruſtaceous, and the inſets, which live in 
water, there would be nothing to apprehend from change of heat 
or climate, Sce S. 30. The fiſh which, from the luſtre of their 
colours, we call gold and filver fiſh, thrive very well in every place, 
where there is water. | | 

174. There are ſome ſpecies of fiſh, which live indifferently in 
ſalt or in freſh water. Could a naturaliſt come by degrees to pro- 
cure this facility to all ſea- fiſn, by throwing certain drugs into the 
water, or taking them, when very young, out of the ſea; could 
they, in ſhort, be made accuſtomed to our freſh waters; what 
pleaſure to be able to ſtock our ponds with the fiſh of the whole 
world. I imagine the thing very poſſible; but not the REVERSE. 
Nothing more perhaps would be neceſſary, but to throw at firſt 
ſome bundles of marine plants into our reſervoirs. Thoſe fiſhes to 
which water is an aliment, and thoſe to which it is only an ele- 
ment, would cauſe the moſt eſſential difference of education. It is 
ſurpriſing, that people do not ſtock themſelves with ſalmon, as with 
other ſpecies, which, it is well known, can live in the freſh water 
of ponds, : 

175. Some perions have begun to ſtock their ponds with lobſters, 
and they might, perhaps, as eaſily do the ſame for crabs, lampreys, 
muſſels, oyſters, &c. Such in particular as live on the coaſt, might 
make themſelves watry menageries with thoſe numberleſs kinds of 
animals to be found in the ſea, - 

176. We find caſtors in ſome rivers of Europe, particularly the 
Lippe. Why are not colonies formed of theſe animals, to which 
our manufactures: are ſo much indebted? we might have ſtuds of 
them, (the name is immaterial), as of ſo many other wild beaſts. 
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We have ſucceeded ſo well with our pheaſantries, that this ſhould 
put the curious upon making new trials. There is, perhaps, no 
ſpecies of wild beaſts, which may not be rendered domeſtic or 
tame, by the attentions of education and habit. The fires and 
dams once becoming ſuch, the whole race would be eaſily per- 
petuated on the ſame footing. Were lions, leopards, tygers, bears, 
and wolves, formed by nature, only to do miſchief ? 

177. Each country therefore having peculiar productions, has 
alſo its peculiar animals. Is it to be imagined, that the ſame nature 
has placed them there excluſively? but, if our indolence is a bar to 
our ſtocking ourſelves with ſo many foreign animals, why do we 
not at leaſt adopt the different uſes, which other nations employ 
to ſo much advantage. In Afia, they make uſe of pigeons to 
give quick intelligence to places at a great diſtance, We have al- 
ways pigeons, and often as urgent, as intereſting news to impart; 
and we ſtill neglect this uſeful practice; whereas, we ſhould im- 
prove upon, and perfect it. Faulconry furniſhes an example to be 
followed in training up ſo many birds, with which we are on all 
ſides ſurrounded. 

178. The poultry-yard is well entitled to a veterinarian ſchool 
apart. A ſociety of naturaliſts, who ſhould only have this branch 
for the obje& of their reſearches, would perhaps find the taſk too 
| great for them. The art of hatching eggs ſollicits attention. In 
Egypt, they employ digeſting ovens. Modern authors have given 
ſome models; ſome of which we find in Reaumur, the Abbe 
Pluche and others; but without the expence of building overs, and 
the continual trouble of keeping up a coal or wood fire, which 
would inceſſantly require much attention, and above all an exactneſs, 
an uniformity, or an eſſential equality of heat; I imagine a lamp- 
heat would anſwer the purpoſe ; we ſhould have only to cover with 
ſand the bottom of a copper baſon, or other veſſel, to light under it 
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one or more lamps according to its extent; and this veſſel to be filled 
with eggs of all ſorts, which ſhould be covered with a piece of cloth 
or a cuſhion ; all the buſineſs is only to keep up a flight uniform de- 


gree of heat; and the heat of the lamp can neither encreaſe nor di- 
miniſh ; we ſhould only need occaſionally to recruit the lamp. As we 
have more particularly in winter, need of this fire, by placing the lamp, 
it might ſerve to light the room as uſual. By this method, we ſhould 
come to keep up a degree of heat almoſt animal or natural, which 
would always retain its uniformity. If ſome animals have more or 
leſs heat, the difference is not ſo great, that it can retard the opera- 
tion I have been juſt propoſing. Beſides, we know, that all the 
dams, even ſuch as fit the moſt aſſiduouſſy, quit their eggs every 
day at different times, to provide for their neceſſities: this tranſient 
cooling ſhould make us conclude , that we ſhould err rather by too 
much heat, than by the contrary defect. There are ſo many eggs 
taken from the neſts by the ſhepherds, an immenſe loſs for the po- 
pulation of the game, that it ſhould ſeem that this deſtruction ſhould 
be provided againſt, 

179. When the egg is hatched, the next care ſhould be the food 
for the chick, juſt come to the world. There is, perhaps, no plant, 
the ſeed of which may not ſerve for aliment to the poultry-yard ; 
we can ſcarce, except ſome poiſonous plants. And yet we neglect a 
reſource ſo very conſiderable ; the poultry, which have the liberty of 
ranging abroad, and game of all forts, know how to avail themſelves 
of this liberty, We have already propoſed the horſe-cheſnut, after 
making a lie of them, and diſcharging their bitterneſs; but I ima- 
gine that all ſorts of greens may be uſefully employed. It is well 
known, for how many purpoſes is turnip of late employed, and the 
facility there is of procuring a great ſtock of them, in the fame 
manner as of other roots. I mention this, becauſe we cannot exert 
ourſelves too much for means, that ſhall ſuperſede the uſe of corn, 
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to which we always have recourſe at a pinch, the ſcarcity and 
dearneſs of which afterwards cauſe ravages in ſociety, which ought 
to be foreſeen and provided againſt. 

180. Beſides the ſeeds, the roots, and the other parts of vegeta- 
bles, we ſhould alſo take into the account the inſects of every ſpecies. 
They yield the beſt food for thoſe young animals, to which nature 
has denied milk in the firſt days of their tender infancy. Ant- eggs 
are already in uſe; but, we are not to ſtop there : the ſame care to 
provide eggs of ſilk- worms ſhould engage houſe-wives to provide 
tender caterpillars. And thus, that which is in itſelf a plague, may 
become highly profitable in the hands of the induſtrious. It is this 
ceconomical diſtribution of the ſeveral productions, which I conſider, 
as the moſt uſeful art to ſociety ; the art, which I moſt earneſtly re- 
commend to the reſearches of mankind. 

181. We are not, perhaps, to be ludicrous as ſome people have 
affected to be, on the coupling of a hen and a rabbit; we know how 
imperious and uncontrolable are the orders of nature, when animals 
are in heat or rut; and might we not take advantage of theſe mo- 
ments of efferveſcence in our poultry, as well as in other animals ; and 
ſtock our poultry-yards with a variety of moyles or mongrels, -the 
productions of foreign colonies, and of wild fowl with tame, But 
then, I have no opinion of transfuſion, or of the poſſibility of graft- 
ing or inoculating eggs; our trials being never carried ſo far, we venture 
not to propoſe the tranſplanting the germ of one egg into the yolk 
of another; and, after having thus exchanged different germs, one 
againſt the other, and hermetically ſealed their ſhells, then to ſet 
them to hatch. Who knows, but this whim might in able hands 
produce ſome curious realities ? 

182. There are cauſes of epidemical diſorders, which it would 
highly import us to know. It has ſometimes employed attention, 
but, not in the point of view, which I am going to mention. Some 
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years ſince, there happened a great mortality every where among the 
pigeons, without any previous indiſpoſition perceivable : not a day 
paſſed, without viſiting the pigeon-houſe, in order to remove the 
dead. Many of them were opened, without being able to diſcover 
the cauſe of the diſorder. The year following the dogs were taken 
ill, their diſorder was almoſt general all over Europe. It was, per- 
haps, a ſpecies of glanders, or running at the noſe, from which all 
the care of the huntſmen could not ſecure their packs; the year af- 
ter, rats and mice had their turn of illneſs, and were found dead at 
ſmall intervals in the fields. Is it a contagious air, capable of increa- 
ſing or decreaſing its malignity ? Is it certain venomous feeds or in- 
ſets, which deſtroy, which devour animals? The variety of wea- 
ther cauſes rheums, defluxions, pains, &c. in men: it is probable 
enough, that the beaſts may be ſenſible of other variations in the 
air, of which, perhaps, we have no perception. It is pretty certain, 
that, for inſtance, they often give notice of the approach of rainy 
or fair weather, at the time we ſuſpect not the flighteſt alteration in 
our atmoſphere, | 

183. We laugh at the barbariſm of thoſe ages, in which the peo- 
ple aſcribed to ſorcery the deſtruction of herds or flocks. And we, 
equally as ignorant, but much more vain, deſpiſe all thoſe pretended 
enchantments, thoſe influences of the ſtars, and other illuſions, in 
which ignorance wraps itſelf up : but, yet the bufinefs is not to deny 
frivolous reaſons, though it would be highly to the purpoſe to aſſign 
better. There are certain plants, for inſtance, to which is aſcribed 
the virtue of intoxicating and infatuating the beaſts, which eat of 
them: it is very poſſible, that ſome evil-minded perſons, who hap- 
pened to be acquainted with the. hurtful qualities of the numerous 
productions of nature, might make a bad uſe of them, on their 
neighbours cattle, This ſorcery, is rather a natural magic, which 
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might be eaſily diſcovered, in order to point out the remedy ; but, 
as the caſe is very rare at this day, it is needleſs to dwell upon it. 

184. Let us return to caſes, which are of a more general nature, 
ſuch as the changes the atmoſphere undergoes, or ſome vegetative 
ſou], or principle diffuſed in the air. Scarce a year paſſes, but the 
variations are very ſenſible in ſome ſubjects; and perhaps, there are 
no fewer in beings, leſs ſuſceptible of being obſerved by us; as, 
after a plentiful ſeaſon in fruit, we have almoſt always one, half bar- 
ren, and thus ſucceflively : and thus, may-bugs, or chaffers, are very 
numerous one year, and very ſcarce the following. It is, perhaps, in 
the diverſity of the population of inſects, we might come to diſcover 
the cauſe of the diverſity of ſeveral accidents, and among others, of 
thoſe epidemic diſorders, which ſometimes attack one ſpecies, and 
ſometimes another, and to which we ourſelves are expoſed. 

185, This preſent year, 1768, preſents, for inſtance, a pretty ſin- 
gular phenomenon, and which, they ſay, formerly happened. The 
country of Juliers is over-run with mice; they are there in vaſt 
numbers, they deſtroy every thing : the granaries, the gardens, have 
ſuſtained vaſt damage. What is pretty extraordinary, is the variety 
of their colour. Their aſtoniſhing multiplication reſembles much a 
ſcourge, or one of the plagues of Egypt. On enquiring into the 
cauſe of this calamity, we may light on the remedy, and above all 
draw conſequences, hitherto unknown, on the inconſtant ſucceſſion of 
ſeaſons and numerous other phenomena. 

185, When we ſpeak of the diſeaſes and death of certain ani- 
mals, we are always to underſtand domeſtic ones, unleſs in the caſe 
of a general epidemy, which ſeizes all without diſtinction. This, 


at firſt fight, appears highly romantic, or, if you will, . ridiculous . 


and abſurd ; but let me only aſk the oldeſt and ableſt huntſmen, the 
moſt rational travellers, the cottagers, who range the fields and 
woods, aſk the naturaliſts, who make obſervations, if ever they met 
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a wild animal, that died a fair or NATURAL DEATH. From the 
ſmalleſt bird up to the largeſt wolf, let them ſay, if ever they found 
the body of any beaſt, unleſs it bore the marks of a wound, of 
poiſon, or ſome other bloody accident, Let them tell us, if they 
ever heard, that any one was affured or convinced of the death of 
any fallow beaſt, any game, or any bird of prey, raven, or of what- 
ever other ſpecies, that died of old age, of caducity or decay, and 
died a natural death : I requeſt the naturaliſts, ever enemies of the 
marvellous, which they even diſdain to hear, to vouchſafe to make 
enquiries on this ſubject; but diveſting themſelves of the prejudice 
too common to the learned, to believe nothing of that which they 
cannot explain. I only require a fingle inſtance of a body, out of 
the many ſpecies of animals, and let them obſerve it, when found, 
and aſſure themſelves, that nothing foreign contributed to its death. 
187. It would be diſhonourable enough, and highly cruel with 
reſpet to mankind, to ſay, that the beaſts feel ſcarce any other 
evils, but thoſe we bring upon them: but on a ſerious enquiry into 
the truth, we are highly aſtoniſhed not to be able to aſſign the term 
of life of any wild animal. The learned, whom I have juſt men- 
tioned, will have recourſe to the carnivorous animals. But what 
comes of theſe laſt in their turn? what ſhould they do with the 
bones, feathers, and ſkins of numerous beaits ? how reconcile the 
vaſt diſproportion between the prey and the preyer? but, let us, for 
inſtance, take the hart, the hare, or the partridge, which overſpread 
the fields, where the game-laws are ſevere ; was there ever found a 
ſingle one dead or dying? and yet, there ſhould be among them 
young, old, and very old. The peaſants are conſtantly crying out, 
and complaining, but all in vain; death deſtroys none of them, it 
muſt be the hand of man. The ravens, of which we ſee ſuch vaſt 
numbers in ſo many places, feed upon or devour other bodies, with- 
out our perceiving that a ſingle one fails of their number. Such as 
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were formerly taken, and which ſome were pleaſed to diſtinguiſh 
by ſome mark, as the ſtag, by collars or rings, were found alive 
ſeveral ages after; but, then, it was neceſſary to kill them, as it 
would be impoſſible to aſcertain the time of their death afterwards. 
What I ſay of wild animals, I extend to all the known ſpecies, fiſh, 
fowls, quadrupeds, &c. It is enough that they live at a diſtance 
from us; their deaths, and even their diſorders will ever remain fo 
many riddles to us. | 

188. Beſides the diſeaſes, which domeſtic animals contract, it may 
be ſaid, that almoſt all the ſpecies preſerve, while at large, an exact 
and ſingular conformity in gait, ſize, and even in colour. In a 
thouſand ſparrows, no one is diſtinguiſhed from another; each 
ſpecies of ſwallows retains its invariable diſtinctions; one ſnipe per- 
fectly reſembles another, &c. But our dogs, our horſes, our oxen, 
and the other domeſtic animals differ effentially one from another, in 
| ſhape and colour. Our jockies know how difficult it is to match a 
ſet of horſes well. 

189. But it is not only the age and death of wild animals that is 
a myſtery veiled from our eyes: who is he that is acquainted with 
their places of retreat in winter; not only of birds of paſſage, but 
of three fourths of all the other ſpecies, which diſappear during the 
cold? ſome are for ſending the ſwallows acroſs the ſeas, like the 
quails, who go in queſt of the warm climates. Others lodge them 
in the waters, in marſhes, or in the holes along ſome banks. But 
what becomes, in cold weather, of all thoſe birds, with which, in 
the warm ſeaſon, our fields, woods, and gardens ſwarm? it is pro- 
per to obſerve, that thoſe birds which had diſappeared, thew them- 
ſelves again, in the beginning of ſpring, all over Europe, almoſt on 
the ſame days. This obſervation was made, at the command of a 
certain prince, by the huntſmen of different countries, 
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190. We know ſeveral ſpecies of animals, which paſs the winter 
in a profound ſleep; we might extend the ſame conjecture to the 
other families, the lot of which we are ignorant of. All the 1n- 
ſets diſappear. But what comes of them? is the entire race pre- 
ſerved in the eggs laid by butterflies, which no longer exiſt? in that 
caſe, the whole of this tribe would be every year entirely deſtroyed ; 
and every year, now a nympha or chryſalis, again a caterpillar and 
butterfly. In all theſe metamorphoſes, theſe animals would have an 
_ exiſtence of a few days only. As to the ſleep of badgers, mar- 
moſets, rats, and other ſpecies; is it poſſible to procure the like 
ſleep to other animals? the peaſants at a loſs for food to their cattle, 
during the winter, would in this have a very commadious expedient. 
Could man himſelf live long in this ſtate? Epimenides, then, the 
ſeven ſleepers, and other tales, would no longer be fabulous. 

191. Ants and bees neither die nor perhaps ſleep during the win- 
ter; at leaſt their ſtock of proviſion would be uſeleſs during their 
ſleep. It is therefore in thoſe countries, in which a perpetual ſum- 
mer reigns, that obſervations ſhould be made, to be compared with 
ours. It is thus we ſhould come to draw the veil a little aſide, with 
which nature covers herſelf, and to diſcover new prodigies. One 
day, perhaps, we ſhall have new wonders to admire, and the learned 
new explications to give. The pretended ſtock of proviſion of the 
ants is, however, conteſted, and we are told that other animals lay 
alſo up. Man, who thinks every thing allowed him, would, doubt- 
leſs ſeize on theſe magazines, or hoards, if the animals who make 
them, had not the cunning to hide them. | 

192. It is not only the uſeful, which animals procure us, but be- 
ſides, the agreeable: they amuſe us in ſo many different ways, not 
to be recounted but in a larger work, and which I forbear here. 
That faculty, which we more particularly employ for. our pleaſure, 
is their memory, their aptneſs to imitate is very amuſing. As the 
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monkey by his actions, the parrot by his voice, in the ſame manner 
as magpies, jackdaws, and ſeveral other birds, which repeat the 
ſounds that have often ſtruck theit ears. It is well known, to what 
pitch parrots imitate the human voice. The canary bird comes to 
pronounce words diſtinctly, and fing ſeveral airs; it is highly 
pleaſing, when he is brought to learn the ſong of the nightingale; 
the buſineſs would be to provide a new one, when the firſt has finiſh- 
ed his time of warbling. We might, perhaps, apply this method 
to ſeveral other animals, in which we ſuſpect no ſuch diſpoſition, 
In this, trials and patience are neceſſary, 

193. Who knows, but the fable of the jay, who plumed himſelf 
with the peacock's feathers, might be put in practice? the young 
plumes of one bird, tranſplanted in the room of thoſe, that were 
pulled, would take root, as well as the teeth of a young Savoyard in 
the jaws of a duke or peer. But why ſhould we torture theſe little 
innocent creatures, to procure a paſtime, which muſt ſoon have an 
end, I mean at their time of moulting? we might, however, try 
to prevent the fall of the adventitious plumes, by burning their ex- 
tremities. When we want to keep at home wild birds, there is no 
other ſecret, but burning the wings, which never thoot more. It 
is by this ſo eaſy a method, we might form a yard of partridges, 
bartavelles, or large red partridges, wood-hens, wild ducks, and 
every other kind of game. 

194. We take a great deal of pains to make the birds, I men- 
tioned in ſection 191, utter a few words; and, after all, it is but a 
cold repetition, which can have no other uſe, but the pleaſure we 
take in it. Could we inſtru theſe animals fo far, as to enable them 
to give ſome meaning to the words they pronounce, it would, per- 
haps, be a very conſiderable thing. But, fince, to this day we have 
not been able to proceed fo far, the narrow ideas of animals having 
bounds, which we cannot recoil, why not endeavour to underſtand 
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their language? they, doubtleſs, ſpeak, their ſounds are modified, 

varied, and expreſs perfectly well what they feel. An huntſman 
ſhall diſtinguiſh perfectly, when his dog is fighting with another, 
when courting, when in purſuit of bis game, or when confined or 
tied up. All his wants, and, if you will, all his ideas, have their 
own particular ſounds. What I ſay of dogs, animals we are more 
familiar with, may be underſtood of all animals. The diverſity of 
their cry is very well underſtood by all of the ſame ſpecies. But I 
imagine that, how dextrous ſoever we might be at this knowledge, 
we ſhould learn little from them but the alterations of the weather, 
which they foreſee far better than we. And beſides, this is no 
longer the age of Apollonius Tyaneus. 

195. It ſeems very ſtrange, that we cannot get rid of noxious 
animals. The Engliſh, for inſtance, have extirpated the wolves 
from their iſland, And notwitſtanding all the foreſts in the north, 
the unanimous conſent of the neighbouring countries ſhould pro- 
cure for one part at leaſt of Europe the ſame advantage. But 
when we recollect the wild beaſt of the Gevaudan, which kept ſo 
long one or more provinces in conſtant alarm; and when we reflect 
on the troops and huntſmen, who carried on an unſucceſsful war 
againſt it (at laſt killed by accident) we are no longer to be ſur- 
priſed at the plenty of wolves. Beſides all the ſpecies of car- 
nivorous animals, with which we are overrun, what number of 
birds of prey have we not? it is for theſe evils we ſhould ſeek out 
a remedy. The diſcovery of an infallible method of ſecuring our- 
ſelves againſt the inroads of rats and mice would be infinitely more 
uſeful than the ſum total of all the queſtions, propoſed by ſome 
ſocieties, ſince their firſt eſtabliſhment. It is not only quadrupeds, 
as polecats, foxes, weazels, and a hundred other like animals, that 
perſecute us to our very doors, we ſuſtain the brunt of a thouſand 
inſets, which make inroads on our very perſons. I have ſeen a 
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charming grove, in which there was no walking, for ſwarms of 
gnats, that peſtered you, and obliged you to retire. Pitiful phi- 
loſophers! while you range the heavens, the mice are ranging your 
granaries ; and while ye are building a vaſt and ſublime ſyſtem on 
the general movement of the univerſe, the moths are laying waſte your 
wardrobes. Pay ſome attention to the wants of ſociety. There are 
many poiſons for ſome beaſts, which are harmleſs for others : run 
over the productions of nature; animals, perhaps, have an an- 
tipathy for ſome things; the buſineſs is to diſcover them and make 
them public. This is what we ought to expe& from the care and 
attention of naturaliſts and philoſophers. Beſides thoſe viſible in- 
ſects, we have poſſibly a ſtill greater number of inviſible enemies. 
A certain phyſician aſcribed all our maladies to the preſence of a 
different animal, which had ſettled a colony in our humours, or 
our blood. This we are not to take literally. From this, however, 
we may ſee, what reſearches Rill remain to be made, 

196. There are ſeveral kinds of animals, which ordinarily pro- 
duce only one young at a time; but extraordinarily however, two 
or three. This double or triple production is, doubtleſs, very in- 
tereſting; we ſhould dive into all the means to procure it. A 
thing, perhaps, as eaſy, as varying the colour of their ſkin, by 
putting little pieces of wood in the bottom of their watering-places, 
as Moles ſhews. Some more heating liquors or richer, ſome herbs, 
ſuch as are uſed to make the females defire the male; or, in fine, 
ſome other regimen might anſwer that end. This matter merits the 
niceſt obſervation: as to thoſe beaſts, that drop ſeveral young at 
once, it would be highly proper to know every thing, which may 
concur to increaſe or leſſen their fruitfulneſs. What riches might 
not be multiplied by this means? I believe, indeed, we might loſe. 
ſomething in quality, but gain a great deal in quantity. We are 
not to be diſquieted about a more abundant nouriſhment, which a 
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quiſite a little more attention at firſt: this is a matter for thought 
and deliberation, and to be propoſed for a prize. 
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the country, how to ſupply the defect of dams : there is only re- 


CHAP. XVIII. 
Of the Productions of ſome Animals. 


I „ W = make uſe only of the milk of ſome certain animals: 
whence comes it, that we neglect that of many other ſpecies ? that 
of mares, for inſtance, is carefully collected by ſome people. As the 
eggs of all birds, fo the milk of all quadrupeds, would, doubtleſs, be 
a very wholeſome food; at leaſt it is the only kind of food which na- 
ture ſeems to have eſpecially allotted us. We might poſſibly find in 


different ſorts different qualities; in that view it is, that medicine 


preſcribes aſſes or goat's milk, Who knows the virtues in that of a 
bitch-dog, a ſow, a wild ſow, a hind, &c. While many poor families 
are ſtarving and in miſery, what variety of ſuccours might they not 
derive from ſuch different milks that are totally neglected? the 
cheeſe of mare's milk may, for aught I know, be delicious; at 
leaſt, we ſhould eat it with leſs reluctance than ſpiders, which are 
faid to have an exquiſite taſte, This leads me to think, that perhaps 
there is not any one beaſt, which may not ſerve us for aliment. It 
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is well known, that the fleſh of vipers is not only a palatable food, 
but a valuable remedy. If, therefore, ſo venomous a beaſt may be 
ſafely eaten, may we not conclude, that there is none, of which 
we might not avail ourſelves ? ? 

198. We are ſtill far from being acquainted with all the uſes. to 
which the milk we daily uſe, may be put. In Iceland, where they 
have neither ſalt or vinegar, they make a vinegar of milk, in which 
they preſerve their fiſh and their fleſh for a very long time. We 
ſhould procure the knowledge of the means, which they uſe, to 
bring their milk to that pitch of fermentation ; we might poſſibly 
perfect the method, which they follow by a mere practice of rote. 
It is thus we might come to diſtill the ſpirit of this new vinegar ; 
and, after having perfectly well concentrated this ſpirit, we might 
procure an animal acid, upon, and with which we might make ſeve- 
ral grand trials. I muſt, therefore, invite our naturaliſts, and above 
all, our chymiſts, to urge, or rack by fire, this animal ſpirit in every 
poſſible way. The reſult, may, perhaps, be attended with very im- 
portant conſequences, both for phyſiology and chymiſtry. 

199. Honey was formerly in great uſe ; but, fince ſugar is be- 
come ſo common, we have quitted our native production for that 
of America, I imagine, that medicine is in this a conſiderable loſer ; 
and that the virtue of an extract, made from the moſt valuable par- 
ticles of a thouſand different flowers, cannot but have the advantage 
over the juice of a cane. Beſides, ſugar is become almoſt a com- 
modity of the firſt neceſſity, ſo as to reduce all Europe to a ſtate of 
dependence on the new world. It is on all theſe accounts, that I 
propoſe the extracting the ſalt or ſugar of honey; I imagine, we 
might give it the whiteneſs of the fineſt ſugar. We ſee that wax, 
which is nearly of the ſame colour, is brought to rival ſnow in white- 
neſs. There are, beſides, certain diſtricts, where the honey is na- 
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lize the ſalt of honey, it might, poſſibly, gain a more agreeable 
taſte than is that of the American ſugar. An object this of policy, 
of health, of reaſon, and economy, merits, doubtleſs, the applica- 
tion and attention of the naturaliſt : happy the man, who ſhall en- 
rich his country with this diſcovery. The art of refining honey, 
improving its flavour, and forming it into fine cryſtals, cannot fail 
to immortalize the name of the inventor. 

200. Beſides all the plants, the eſſential or fixed ſalt of which 
may ſupply the place of ordinary ſugar; there is alſo a ſugar drawn 
from milk, which is ſaid to be an excellent remedy in the gout. 
Nothing more ſeems wanting, perhaps, but to abridge the operation, 
to render this diſcovery of the utmoſt ſervice to mankind. 

201. Wax, too, is a thing in great demand; it conſtitutes a branch 
of commerce, which ſhould draw the notice of the naturaliſts. Might 
not the method of bleaching it, now left to common work-men, who 
have only a rote practice, be improved and abridged ? Who knows, 
but it might be rendered tranſparent ; combined with ſeveral other 
more common materials, without impairing its beauty, we might, 
perhaps, communicate to it a degree of hardneſs, which would fit 
it for a thouſand new uſes; for if, certain mixtures could, by har- 
dening it, preſerve it from the action of heat or fire, ſtatues might 
be formed of it, which ſhould imitate marble, ivory, or other bo- 
dies. In ſhort, we might employ it in a thouſand works, ſuſcepti- 
ble, as it is, of all the figures, and all the colours we chuſe to give it. 
Wax has, beſides, another more ſingular property. I have read in ſome 
old book, that a very thin veſſel made of wax, will only admit pure 
water, and ſtrain it, without allowing heterogeneous particles, alt, 
for inſtance, to paſs with it through the pores of the veſſel. If this 
ie true, we might eaſily procure freſh water, at ſea, by means of 
theſe veſſels artfully contrived. It might poſſibly be . to add 
a mixture of aſhes or other porous ſubſtance. 
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202. Amidſt the different productions of inſects, we ought not to 
omit colours. Father Plumier, a celebrated botaniſt, ſpeaking of 
the cochineal, ſays, that a cruſhed ſpider, fallen accidentally into a 
glaſs of water, tinged it of a blue colour“. He likewiſe tells us 
of a tanſy plant (tanacetum vulgare) being found covered with a 
great number of inſets, which yielded a red, as deep as blood; and 
adds, that we might procure a green, which painters are ſo much in 
want of, by making trials on inſets. But how many other properties 
have they not, which remain to be till diſcovered ? Medicine, in 
particular, would have here a fine field to reap. 


* Mem. de Trevoux, Sept. 1703. 
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203. 1 T is uſual with authors to make compliments to their readers, 
before they enter into converſation with them; but, I find not, that 
they uſe the ſame politeneſs, when they quit them. 

There would, perhaps, be as much policy to intereſt the 3 
the moment he is about to paſs ſentence, as to prepoſſeſs him at the 
beginning of the proceſs. 

Though, I have none of theſe motives in view, I omit not here 
to entertain myſelf a little longer with the public; becauſe, I have 
really ſomething to tell them. 1 have a good ſtock of notions to 
offer; I have made a collection on natural philoſophy, which I ſhall 
have a good deal of difficulty, to bring down to the level of every 
capacity; on politics, a ſubject, perhaps, too dangerous to be treat- 
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ed on; on morality; for when the judgment is no longer ſtifled by pre- 
judice, it ranges every where, and its flight ſoars far beyond the 
clouds. X | 

I hive, alſo, ſome thoughts on tactics, eſpecially naval ; but, a 
philoſopher ſhould not meddle with fo cruel an occupation. 

I have, likewiſe, on optics, and on many other different objects, 
which have not any mutual relation. But, as I cannot tell, whether 
among theſe rhapſodies any ſhall take, I ſhall not venture to publiſh 
any more; unleſs, I have reaſon to think, that theſe I now publiſh, have 
made ſome impreſſion: I mean, that, if the public reaps no benefit 
from the PROJECTS I lay before it, I ſhall ſtop ſhort here. 


F TI N IT &. 


BOOKS Printed for T. CARNAN, at Number 65, in 
St. Paul's Church-Yard, London, 


I. HE GARDENERS and PLANTERS CALENDAR. 

Containing the Method of raifing TiMBER-TREEs, FRuir- 
TREEs, and Quick, for Hedges. With Directions for forming and 
managing a Garden, every Month in the Year. Alſo, many new Im- 
provements in the ART of GARDENING. By R. WESTON, Eſq. 
Price Three Shillings and Sixpence bound. 


II. A NEW and ACCURATE DESCRIPTION of all the 
DIRECT and PRINCIPAL CRoss RoapDs in GREAT BRITAIN, 
Containing an Alphabetical Liſt of all the Cities, Towns, and 
remarkable Villages in England and Wales. The Direct Roads 
from London to all the Citics and Towns, ſhewing the Diſtance trom 
each City, Town, or Village, to the next on the ſame Road, with 
their Diſtance from London, and an Account of the Seats that are 
near the Road. The Crois Roads of England and Wales. The 
principal Direct and Croſs Roads of Scotland. The Circuits of the 
Judges in England. The Whole on a Plan entirely new. By DA- 
NIEL PATERSON, Aſſiſtant to the Quarter-Maſter-General of his 
Majeſty's Forces. The Second Edition, Corrected; with the Ad- 
dition of a Map. Price One Shilling and Six-pence. 


III. A TRAVELLING DICTIONARY : or ALPHABETICAL 
TaBLEs of the Diſtances of all the Principal Cities and Towns in 
GREAT BRITAIN from each other. Shewing by Inſpection the 
Number of Miles every City or Town in the Kingdom is diſtant from 
any other, according to the neareſt Direct or Croſs Road. Compre- 
hending near Forty-ſix Thouſand Diſtances, carefully collected from 
the beſt Authorities, and arranged in a Manner entirely New and 
Plain. To which is added, a TABLE, ſhewing the Diſtance of the 
Towns, BRiDGEs, &c. upon the River THaMes from each other 
by Water. The Whole being a SECOND PART to the New and 
Accurate Deſcription of the Roaps. By DANIEL PATERSON. 
Price Four Shillings ſewed. 

The above Two Books making a complete TRAVELLING CoMPANIoN, 
may be bad bound together, Price Six Shillings. 


IV. INTEREST TABLES on an 1MPRovED PLAN. Shewing by 
Inſpection the Legal Intereſt on every Sum from 11. to 1000l. and 
from 1000l. to 10,0001. foom 1 Day to 30, 40 and 50 Days, and for 
3, 6, 9 and 12 Months. Tables for 3, 34, 4, 42, 5, 5%, 6, 6+, 7, 
7%, and 8 per Cent. per Annum, from il. to 10,000). for 3, 6, 9, 

and 


BOOKS Printed for T. CAR NAV. 


and 12 Months. A Table for 100l. at 3 per Cent. per Annum, from 
Day to 365 Days, particularly uſeful to the Dealers in Eaſt-India 
Company's Bonds. A Table of Diſcount at 6; per Cent. the Allow- 
ance made by the Eaſt-India Company to the Purchaſers of Goods at 
their Sales for Prompt-Payment: Calculated to the One Hundredth 
Part of a Penny, from One Penny to One Thouſand Pounds. By RO- 
BERT GRIFFIN, Price 6s. Bound in the Vellum Manner. 


* The Supertority of theſe Tables to any other extant, will be 
evident on the leaſt Compariſon, for they are not only calculated with 
more Accuracy, but as the legal Intereſt on every Sum of Pounds to One 
Thouſand Pounds is particularly ſpecified, the Intereſt jor any Sum of 
Pounds may be ſeen at once without the Trouble of referring, as by all 
the other Books, in moſt Caſes, to two or three Places. 
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Patriarchs, primitive Fathers, Emperors, Kings, Popes, Legiſlators, 
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VI. A MEDICINAL DICTIONARY : Including Pays1c, SuR- 
GERY, ANATOMY, CHYMISTRY, and BoTANY, in all their 
Branches relative to Medicine. Together with a Hiſtory of Drugs; 
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